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Multi -Channel Radio Transmitter with 

HVI DUAL OVERLOAD PROTECTION 


INDIVIDUAL OVERLOAD PROTECTION 

Advanced electronic design provides 
each unit with individual protection 
against overloading—failure of any one 
channel because of overload does not 
affect operation of others. 


phone operation. Three basic units— 
power supply, transmitter, and modu¬ 
lator-permit a variety of combinations 
through simple channel switching. 

TESTED FREQUENCY STABILITY 

Meets rigid F.C.C. requirements for 
ground station operation. Frequency sta¬ 
bility within plus or minus .002% at 
temperatures ranging from 0 to 45 
degrees C. 
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ANOTHER SCORE IN THE 

battle of the inches 


It takes many costly buildings to 
house your telephone system. Every 
inch saved helps keep down the cost 
of telephone service. So at Bell Tele¬ 
phone Laboratories engineers work 
constantly to squeeze the size out 
of telephone equipment. 

In the picture a new voice fre¬ 
quency amplifier is being slipped 
into position. Featuring a Western 
Electric miniature vacuum tube, 

BELL TELEPHONE 

AND PERFECTING, FOR CONTINUED 


tiny permalloy transformers, and 
special assembly techniques, it is 
scarcely larger than a single vacuum 
tube used to be. Yet it is able to 
boost a voice by 35 decibels* 
Mounted in a bay only two feet 
wide and IIV 2 feet high, 600 of the 
new amplifiers do work which once 
required a room full of equipment. 

This kind of size reduction 
throughout the System means that 


more parts can be housed in a given 
space. Telephone buildings and 
other installations keep on giving 
more service for their size — and 
keep down costs. 

The new amplifiers, which will 
soon be used by the thousands 
throughout the Bell System to keep 
telephone voices up to strength, are 
but one example of this important 
phase of Laboratories’ work. 


LABORATORIES exploring and inventing, devising 

IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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intemtuga and Output 


TRANSMITTER DESIGN 


Parr II ♦ . . Constructional and Operational Features of 
T ransmittfer and T ra ns formers. 


by I. F. SEISE ami l, tf. GREGORY 

■ 

Wc: li iwjna ui+* Cl-Mferlc cdj Pi 


TO *ny COmbmattOfl of rf and Hkxlulatnr 
UClitS up *C a 111 -Sl Of 3Lh. 

TV pkue ciTcuit efficiency ot the 
thiss £ pawer amphiirr stage, irvclnd- 

jflg :.ni.LpuL Lr ;Lit!fiiDrmpr.T 3S ip- 

pf ok imatel y sinty jwr cent Tiir oirr^Lr 
traiumjEicr efficiency ictiafc us, useful 
pOwdc u l iE |:“it iJItuIh} by local power 
input to [he f«[jfi*r uuil) (or tbc me¬ 
dium rrequercy IXJflJimktCL iS aprprft*i 
matdy fifty per eent. 

Ille LiE-L; ctf higfl^frei|ticn^y jryfl-cOTC 
transformer* and uriturjui I ula^ 3 <?ir- 
c.iiits hnvc l^en Found eu jirotidc many 
advantages ovfi the conventional tuned 

l^R^E C deeigEL. The tmnsrmiiter is Wily 
□nc thini 3*1 mne-hall the phyiiiral. aim 
of the equivitent cIike C trnn-smkier. 
The m se of claa& i? CirCniki permits 
voiec modulannn wifkRi! a modulator 
for the power amjdrffr stn-gc. Siii-cu 
tuning- erf tbr tranbflLitbsr circuits 35 UOC 
rcqu.red, ihn rypemting ije^uepcy can 
be changed with ;l minimum of moving 
F"' : Wl'i-ii -l.ihh rim^i I vm-.sii i« 
tdS are operated in parallel fnr greater 
po^er Output, it i-g necessary LO mm- 
pep^Tte Tor phase change* due Lu cir¬ 
cuit tuning Since lhe. Uwdiltm-tYe- 
<tucncy LPaU^mitters use untuned cir¬ 
cuits wTi ic | have j neutigibk variation 
in fihiitir sh:(l. tf wy tfln he operated 


more easily ip parallel than th-? tuned 
class C Ejansnifctleta. 

While the -medium Frequency rf unit 
described was designed for 2.5 -kw ewL- 
piji. kw jmwrr output ha $ been ob¬ 
tained by irtercasii^ the drive 10 ihe 
puwe-r amplitj-rr "tige, Thi = Increased 
g i id ill L¥ e Lhe pftw-er araphfier r ? t.D^r 
obtained by increasing ihe anode 
pOLeEllial of cJie W L-Pft? ifrond ampti- 

iler itdgt:. Whfiu Ihui auudih^F, thp 
iTtedium frequeney r,f ruiit Juia a ratinjr 
rif 4,5 -Itv jwwei eulpat. The aiiedinin 
itt^ueEicy rf umr may be used BS- a 
tFiTee-Ercqaencj- Eiansmitter by Limiting 
the types o( -emission *ab:L UHing iTi ad- 
ililLunal crystal Mcillfttor. 

T ran rmtr PBEJfn 

Ei-on-cfitt trajtfEormcrt designed to 
nptrate al nt^ium rf- are- no* mate¬ 


rially different in ccdtaJi ueLl-au nr ^,p- 
pcornjire From eudio [ransfofnwrs. Ai 
in atidw? strausiormcra, the tharietetbi- 
tics of tb^ rf tTan&toiPier arc deter¬ 
mined l^y -he primary opett ^i,rcuit in- 
dtKEariLC, EElc Jedk^e lUtSuLUcirc he- 
I wren winding, ^nd mtcriul di&- 
■i iliuLtii eape.elLb]ice *f :*:e rriii^f :nuier 
F ; fir 5 atEttatftOL> OpCa-at-On tits leaia£.e 
ir^tu-Ltjjki^e and diatriixutcd capacitance 
J tbe Ecanfifofnter qiust be held to low 
enough values so that the k^qiiericy 
at wTikhi rtv ctanslFoTnaer berumes pelf- 
rehununt is well above che hr^hest np- 
criting fr^iziency. The-sc requirements 
dictate EhflE Lhe jize must oe na small 
as possible 

C«or: Nk? L& an important LOEiaiUern- 
tion in rf transformers acid jcrefilly 
dttcjmincs the ma.x:i]Erum operit irig- 

IliIK density. 

LTa Aft Ctn^Pud^d in- Dtce-nihcir, | 


■'h:il-jr.nri n>di^in| Lnnirarmir r^pltfu an In# 
K - nttalirJtii. T-Ul Hfrmlximflr up- 

^ILTf ip,T Nunijp. 1, M k4iH 

M >SCp an volL» Jdt lb<- prvw^ r iojiihStr 

l,n h 1 " ll PUppItcd K* r4# fiPier nT ib# nrSiM 
wlHhhJ Thr cnj| ^ t\m primjrv In mmnccalE 4 
nw ih# lib# dttlEB. Snirh X1|JI an DiMi-'liJr# 
HMIb- ^ch nJr- q| |fi a rxinhri 14 nrivni vnlr- 
tfi> h-«i ilarijH-f||^ ihe crni?##-t, rj . 



FIto nl cbl <mipm CMHtkil-acr nnhm 4 i Imradi^oi tk\*U trL-MUHCf. Vf\ t% ihll takuEdanci vianhina 
hbri pbiU rurmr mM bf inpfWir»Cxl T ■□?« *^h#r H U Lbn U 2 M Li V |h* HIH uMuuL, 
■mu Jliur Mil pFinanry n-|l| ha #II^Fl^ :iwi| #1- -h, hi^B, [ib^ucncr- 
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Equivalent Circuit 3Method Ear 



Fuadiminlal r I c m r I hr iquiviianr 


VUnfm I 

-.JJ IbK ki(li-lrr-cn,--CT rii.nnfci 


16 ] ItU |dh.|p«ipwfIPP iLinai. 


SuccE3apui. vesiw oE a feedback «n- 
piifier requires sacrfel co-icsiHen-ition 
of the phi* *hi.(ts oE sights over a 
feeqqEiLjy trlrtgE iiuhsidci AliLy laigCJ 
i hun the rang-e Fur which ills am p Liber 
will <cveuEual]y be used; r-tbcFwis* the 
amplifier may break ipto ^mniareoua 
p-rill:utS-:ni. 1 Jie circuit may osdIL&ic 
if nriy signal., in .going Lhf-mi£h Efw 1G1- 
plibet bjkS feedback rietwnrk,. snfteT* 
jiIlhc shift vt or mor-e amt lias a 
gain nf unity or greater abound flic 
loop. laid- cwnditiofu foi stahglhy, 
stated fry the Nyquist c □tenon;' arc 
Lhai riile locus of lii-c end points of the 
complr* Icop gam vector (A am* 
not endow the fulitt 1 -]- /ft lift ap- 
JilyiOg Nyquist F S cf^CMOU It 33 r ttlCTf- 

Fott r UeCtSJiFy to kuow botil tilff tolg- 
fittude and tbe pbat^ Httfile of the A 0 
TKtrir. Since phase ihilLs nft not easy 
rn- measure, the design of ampliffe!* to 
wfciicb Feedback it to be applied J&o 
uses Bodc's 1 relation which f.ayi that 
for minimum phase pbiE: network^ die 
phiLift abiEt depends ^uly r,\ :'n= sin p= 
of the aUducSLirjei-cr^utricy curve. 
Usi^g this relation, Lt h jicsiifee to 
raltuTfeEE iks jjhnse =-hitcs around the 
A ^ l&cfi, given the a tens nation-if e- 
quriv" y r-sspoTi'i* uE the ampLificr and 
the transmission charB£:fr'-iKtiC5 of the 
feedback loop- To fippLy Nyxpiisi - * 
ca-iterkus, these calculated ph^e shift* 
can be c-nnihinnd with the measured 
v-abee -uf the magnitude of the A ?■ 
ndar. 

[■■Tow, Bgdt's rfclatrtm it somewhat 
drflUcult to apply iti practical case*, but, 


as tbe phasr shaft idJ a neiwofif de¬ 
pends rjwilj dd tlit iJopc nf the attenim- 
ikut-lrequeficy curve, mi probkm tan 
Le aimplafied if we analytically »ubili 
tute a s icnpk tki worfc, whose attenua¬ 
tion with feKqueney ii r!i£ &amc nr sim- 
ilar Eo thaL nf tlie orifind ntiwork, 
and whose phaw shift may be d«£i - 
mi^td by ina]„reetion of by simple csl- 
indabou. 

To ayntbe-sUc any aiitnuatUMi-frc- 
quE»^y cqrvEt i!ht simplest possible RC 
networks can be used ^ bnildiiig 
blocka, and cafinectcd to on& imother 
by ijflfrrtuijF nrcHi'j.T in tiLch a manner 
that thtir rUtoLirttioju in db and pha&r 
r-hilLS dirtily add. The pr-n^^tLH^ cir¬ 
cuits may be thought nf ^ idtalLfied 
fe^uum-tcibc amplifier having constant 
gain, lrfLuits- input iFDpednTice h and 
itro output impec^ncirt Tlse Junda- 
rrwntril cirmit^ urs shown hi ]“i^ure 1 
En p JTCJEarS □ ScISfiple h iEh-Sreqil«niiy 
attfiatualing network and it» charaattr- 
JsUc curves The mtmuaEian oE this 

<;ircuil is zern for fFCgncnoies snmic- 
wJiat bel^w iCi ent-nff (or fre- 

I 

cpidncy, {. — m and drops at a 

2 T 7 RC 

ewistimt oE 6 db per active H 

^ l hT >JyqullF, JtlpniiTBi^m rK a+J,. ^ ST] L 

.ihJ FAflji in Pit *JMffc .-ImpJiSrr 
Q 5Tj B Vri- ts. IWfl. 

aprir a. beief diV^U3El>i|l H minimum ptiui 
tDLId hcl^rkl 3w. fc* Li*riiMlt.. f £■ T^rmin, 
iViu!:l EngmfprJ 1 P 3 ‘ c ^- 


frequencies above this Erequcni:y_ Its 

respamr Li by 



j5i 1 s/l + 

with phase angk 

^ = -Cun“j 


where 


t 



FLjfgre Ifi -tflOWl A Simple Jow-fie- 
queriLy attenuating drtuit which is th^ 
same aa thr^ htgh 4t equiney cireuit, Ejul 
with tht posadons iA R and C Enter- 
cbmt^td. In this oftpc the gain will 
dr&p with, docrcasing frequency 
Lhc pbn&E shift Wilt be posatiTC in sign 
i HA Lead of negative. Its nzip-atiac is 
ye-eci by 

I 


V i + OTm 1 



wich 4inE>‘ 

^ = tin t*M 

Up atl equivalent circuift fnc 
a feedback amjJtfiir it Is jsaumed thal 
the SLtEjeliUattOTi-fr«?UE™iy CUFVt of thf 
A P luop ifi ij^roxLmflfely known Cot 
nl3 ErKqdtflcsea where- the magnitude of 
A ia 5ignmcant wiUi tcsprct tD unity. 
ThU may be det-ermmed. elihet iram * 
hnowledge oE the inpui r enrtput,. ,upJ 
intersLige netwocks, ac Eroni a few 

simptef aiit nKaSiucuientfi. bFnw r using 
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FEEDBACK AMPLIFIER ANAL YSIS 


Method May Be Applied to a Feedback Amplifier, Whose 
Attenuation - Frequency Characteristic is Known to 
Determine Its Phase Shift as a Function of Frequency, and 
Thus by Use of Nyquist’s Criterion, to Determine How 
Much Feedback May be Used or How it Must be Changed 
so that a Given Amount of Feedback Can Be Applied. 


by T. W. WINTERNITZ 

Cruft Laboratory 
Harvard University' 


as many simple building blocks as 
necessary, each separately isolated as 
described, this attenuation character¬ 
istic may be closely approximated by 
sections of straight line attenuations of 
6, 12, 18, 24, etc., db per octave. 

Equivalent Circuit Problems 

In any particular case it may be 
more or less difficult to set up a suit¬ 
able equivalent circuit. For the often- 
encountered case of a resistance-capac¬ 
ity coupled audio amplifier followed by 
a transformer-coupled power amplifier, 
it has been pointed out that to realize 
large amounts of negative feedback it 
is desirable to make the amplitude re¬ 
sponses of the various stages different 
from one another; so that the attenua¬ 
tion slope will be more gradual/ If 
this rule is followed, the breaks in the 
attenuation characteristic will be sepa¬ 
rated and the various slopes will ex¬ 
hibit themselves directly in the meas¬ 
ured data. In any case it should be 
noted that slopes, which are integrally 
related to 6 db per octave and there¬ 
fore may be represented by the equiv¬ 
alent circuit, are the slopes' that are 
normally encountered since they repre¬ 
sent changes of amplitude with positive 
or negative integral powers of fre¬ 
quency. 

When the equivalent circuit for the 
A ft loop has been constructed, it is a 
simple matter to calculate the associ¬ 
ated phase shift; and, having once 
found this, one may then investigate 
the danger points of phase! shift, the 


T ot example, see F. E, Terman, En¬ 

gineers Handbook; pp. 397 - 8 . 


frequencies at which the phase shift is 
180° either way from the mid-fre¬ 
quency value. If it is found that for 
the desired amount of feedback, Ny¬ 
quist’s criterion is well satisfied, then, 
the design will be satisfactory. On the 
other hand, if it is found that the loop 
gain is still large for frequencies which 
have phase shifts approximately ±180°, 
it will be necessary to apply less feed¬ 
back or to alter the design of the A (1 
loop to have a slower rate of increase 
or decrease of amplification with fre¬ 
quency and to re-investigate the new 
design with a new equivalent circuit. 

Example 

To illustrate the use of this method, 
let us suppose that we have an ampli¬ 
fier with a constant gain A m in its mid¬ 
frequency region. We find that its 
amplification drops off in the high- 
frequency region approximately as 
follows: 

(a) At 6 db per octave for one dec¬ 
ade above the frequency f } i.e., 
in the region f — / === 

(b) At 12 db per octave for two 

decades above this, f" 

(c) At 18 db per oetave from f" on. 

In the low-frequency region the rise 
of amplification with frequency is 


Figure 2 

■ Equivalent circuit for the Aft network of tbe 
amplifier discussed as example. 



somewhat more gradual than the drop 
off at high frequencies. It is desired 
t to apply as much resistive voltage feed¬ 
back to this amplifier as is possible 
without encountering oscillation. First, 
we notice that since the attenuation at 
high frequencies is more abrupt than 
that at low frequencies, and therefore 
will be associated with a more rapid 
phase shift, the high frequencies will 
control. In other words, it will sing 
at a high frequency if excessive feed¬ 
back is employed instead of motor- 
boating at some low frequency. Since 
this is the case, we need only investi¬ 
gate the phase shift, at the high fre¬ 
quencies. If the attenuation slope were 
not more gradual in the low-frequency 
region than at high frequencies, it 
would be necessary to investigate the 
phase shift in the low-frequency region 
as well. 

A ft Loop Equivalent Circuit 

The equivalent circuit for the A & 
loop is shown in Figure 2. It will be 
noticed that we are neglecting all phase 
inversions in the amplifier. It is un¬ 
derstood that for negative resistive 
feedback there must be one uncan- 
celled phase inversion in the amplifier, 
if the feedback is applied from output 
of the amplifier to input. Thus A m ft 
is inherently a real negative number. 
Let 

1 1. 

*' =-=-= 10 < 

Ri Ci R a Co 


1 

=-= 1000 u'. 

Rz Cz 

Then for the equivalent circuit 


Eo 

E, 


Aft 


Am ft 

\/l + 0/u>') fl 


Vi + (w/io«')* Vi + (w/iooo 

and the phase angle of A ft, 0 , is given 
by 

<t> — - tan -1 «/<»' - tan -1 u >/10 
- tan -1 uj /1000 

The phase shift is computed in Table 
1 (p. 30) and a eurve of A ft and 0 
is given in Figure 3; p. 31. From Fig¬ 
ure 3 we see that at the frequency (/ 0 ) 
the phase has been shifted -180° from 
its mid-frequency value. Also at this 
frequency |/4 ft| is about 40 db below 
its value at mid-frequency. This means 
that the maximum value A m ft may have 
at mid-frequency is 40 db or that the 
<?Continued on poge 30) 
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metal trtpod, 

TD- 1 1A 


TRIPOD DOLLY, 
TD-15A 


FRICTION HEAD, 
Ml-262 05 


Complete camera 
set-up for maximum 
operating convenience. 
Friction Head, M1-26205 
gives camera 360-degree pan¬ 
ning and full lilting action. Has 
“degree-indicator" scales and 
locking handles. AlUMetal Tri¬ 
pod, TD-llA uses individual rie 
rods and center post for sturdy 


bracing. Each leg has position 
calibration and locks. Movable 
spike points permit set-ups on 
rough surfaces. Unit folds into 
compact, self-locking package. 
Tripod Dolly, TD-l 1>A takes up 
a circular area only 57" diameter. 
Wheel stops for Axed positions. 
Folds and carries in a compact 
package. 


RCA STUDIO OR 
FIELD CAMERA 



METAL TRJPOD, 
TD-11A 


TYPICAL COMBINATION NO. 2 


: TRIPOD MOUNT ACCESSORY KIT, 
MI-26518 


RELAY TRANSMrrn-R, 
HIM A 


RELAY TILT HEAD, 
Mi-26206 


A complete vhf relay transmitter 
for difficult terrain and long dis¬ 
tances, where radio relay is more 
practical than coaxial cable. Tri¬ 
pod Mount Accessory Kit, M1-26518 
provides means for mounting re¬ 
lay equipment to tripod. Includes 
mounting plate, saddle, and bolts. 


Relay Tilt Head MI-26206 pro¬ 
vides wide adjustment angles for 
vertical tilt and horizontal rota¬ 
tion. Sealed bearings for all- 
weather service. Accurately cali¬ 
brated. Individual locking han¬ 
dies. Metal Tripod TD-llA same 
as Combination No. 1. 


Do Hies, booms, stands. 






MICROPHONE BOOMAND PERAMBULATOR,MI -26574 

— 1 "The ideal audio boom. One operator can follow 
the sound, or move from one sound source to another 
—easily and quietly. ‘'Gunning" device revolves di¬ 
rectional microphones through 280 degrees- Radius 
of boom can be extended to i 7 feet; retracted to 7 
feet, 4 inches. Can be elevated from 6 feet, 5 inches 
to 9 feet> 5 inches above the floor. 


DE LUXE TV STUDIO CRANE— 

Specifically far lame studios- 
Enables you to set dramatic 
viewing a agios, smooth pan- 
th Qgof bijt scenes, approaches, 
retreats. Lees height; from 2 
to 10 feet above the floor. Full 
360 degrees Dan nine around 
the crane base, 180-degree 
panning of the turret table. 
LOO-degtee up-and-down life 
Turns in a 6-foot radius. 


STUDIO CAMERA DOLLY, TD-flA— 

Similar to the dollies used In film 
studios—but both from and rear 
wheels turn to the side. Entire 
unit can be moved sidcwisc- 
Stops lock the dolly in a fixed 
Position. Camera crane boom 
can be elevated from 23 inches 
to 74 inches above tbc floor. * 


"MAGIC LOCK" BOOM STAND, KS-4A —The 

haodiesr microphone boom ever designed 
for TV scudtos. Convenient locking devices 
enable operator to control it with one band. 
No set screws. No release mechanisms. No 
slipping. Each adjustment locks into posi¬ 
tion. Moves in a 180-dcgrec arc and a base 
radius of 26 inches. Silent in operation. 
































*glCT*Q« htAD, 

M\ -3*=9fl- 


AFAi thpoD^ 
-u-ti* 


hath; miPOU. 
Ti2U 


UO^V, 


TVPICAl CO ¥41 NATION Nd- - 4 

A f<jTTi p ;fi^ jday cjir-L-ufi nciLvinc 
171 rcm. iCiSiv rmivprand pa?j.baU 
fjEitn r<i rripDri rtimuah. 
uful FanjiM SlouDi, m E-i&ilJ M*t#t 
Trfrorf, Tti-2*A M hqY up Tar ru^.qii 
mrfacH. 


TYflUL COMtlNATI'DN HQ. 1 

An^S^nr cimc-Ji lef-apTm lduiilrt 
ind mobi.E vu&sU . Khh^I?' UCA 
Si s _dji“- CijTieti m Pi(3il Camen. 

Ptictitm W M f ttfKU 9iEK ui 
r j«3-i in Combi nation N tv. 1. Jj- 
iVj;. Al I-HJpfl-J pri>vii3yj frraiEr 
fi-Bpii:.ini m-iI hrijEar for cun±fy 
ijccior: tw/ 27^*^ >'D-22d for 

eLi^d of ponutiL Can 


A H-F-rr , Hc-fltci-U-E ifiiJ 4*a.r i pc I 
Mpimr f*M?n io Qira-f* 

i-ppijn, M r-i+i 1 *!>—'hach nrauntt 

on inp 4 hT wjlIS. RfiEa i roll±i= lu r niay 

ahr* he pernLintftrly ln^u-Tirvii jn 

*■ jJL-of*^^ 1 hjr u-s &r"GimhaC M 

. J !n.<BTin.r n'pujf l^.yii,'. ^I2-3^2G7 d 

rHurm-iEriJ. 


□ JLifTlli&DrEi j IsJ li d iril rn flr il rr.r - 
.■iu ultImm. I.-U||ci jJpmabk up no 
Je i nr h i s Dunl fcsV poim-iif Tax 
n-c-1■:■ woxk ifjii iLn^v-.l fur h^r.i 
^ Ll h'LLL'. l-V&T FDOjiC 

In □ rconi ro U 
i'vT paraiLf-l wbi-eJ uSijtJidiiui In¬ 
dividual whci-cl jnd locfcv 


FleJiS fltm-ni nnd Fii-ninn ifctd, 
M T- ££2*4?, car bt iiluii. n i -.1 mi Ff i'i 
Jfjg MI-2&1 $0-2 for wa3L or parapet 
Llit. Ce'ini jilvlf M i :E m My if Atiuchcd 
ED fa rppCt Cl'jWfi VD.Dj..' ■' .M J-2rij®!, 



fWTIB» PEHUT^i, TP^M- 

Tl luhViHH .-i 1 ’] \ m M m ;r. r\ r .r DiO'ttlal far 
nuliri i nil Olhcr _ 11 ■ I I uptraiicua. 

frEtl*. ojJllJi-. Cmik hi=idl# 
ni^r-i- I I'd lOQ-fEa [imcri hi %riv 

h^ikhc btr-fc-Hn -40- indiua in.! !,h^ 

!*« ibo-^ ihc Soar, hfipv^s in in^ 
i‘lif^!il e i_'i lI:i:iil ■ |■ ■- 111 P a u 
ninCiAd :i I:i r-t |irnv:.S^:l t>i I'riLriud: 
Jkid 


for every ¥Vset-up 




1 tCi"UHID QiSi dieit? pu^fis nr# rypsLial 
hmriis and cumhgpLUfiODa fnaifi ihe fOOll 
c-n-rp pL-fitt JJd-u i> i cortviiroji ntL:tfl3orici 
in tli* e ndiu^gry — Mpp\ i Lj.ciian.-CBi pi li#^tl lI 
to fnn v i tvKry pick-H[> fiJ-timtcon ca\io4 
far Ln ywr TV aprratcon^. 

Tlsia tint of m-rcnaiaaCaI 
toabLri ycm ro gtLiiCr [uit civ* right COin- 
hin^riofi fat yoni stjirfan operation, It 
hliCEud^x «vtr^ device ciuiidud fnr fijo- 
viJm R universal camern iucinn in iPwi 
stiM^Jo jnd eti-t Il proves a-JJi- 

EioQdE neiibcEsEy far cnafteirMtirjng and 
c:overin^ glicut fram any angle 


TV acatijoirca sie a;outJy hpiEr 
IO ivfftiJEH.Dcl rbe tough ^vc-at knJ cear 
eilCOuncered jo fi#Ed Jnd snidio opers- 
H 005 - Yoe uach unit jg j araduS of uic- 
C-hxncL'jj EEfnpJ jcriEy—ea^y fo rr«nap072 N 
tJsy [a up. cany m -a^jusa, Jjid nzuy 
Ea handle. 

KfJA TV aCLes^orjcs like iheae nrq 
iMi*d today in nearly e-vory E«icvraian 
auiJoii in i|if Couniry. For ilOmplera 
ininrin^FiiOil On thv entLre ljn# h Call your 
HCA Brond-caAE Slki Engineer. Of 
wFice D ? pr. 2%K t K-CA Fn^io&tfLn^ 
Products, CurubflpNfVjerjev. 



RADfO CORPORATION of AMERICA 


tNGfNEEXlNti mX&CHter* biPAaTHIttr CAMDtM M.J. 


In C»-ndu HCA VICTOR Cm 


inf EjmiNd. M.iililrrgl 

































That High-Power 
VVSTA LLA TION 


by RALPH G. PETERS 


Tn HOUGH CASEFCTL inarch nn« blight 
discover p fcroaiiM&st engineer who has 
ntiVEi -ir earned,. :-ELTetly n-j audibly, di 
installing n High-powered ii-mmnirrcr, 
particularly Ih-e 543-kw AM oi equiva¬ 
lent FM TV setups- Vno wnn'l fim! 
many. Statistics Esrom such a anarch 
ivould reveal that Lbr intensity oi the 
liHifiTijf if in mv^rpe prnpiTrtinn tp 
I lie piwer nf the KtatlotsS huLH. tngi- 
jteef has operated *J installed. 

W 1 th 5 -tjuiic erf the wounds from sikJi 
a fiitfle stih ten-ibex uVjnw mr tu p^ur 
j little adher realign r>wiir those iht^n 

chunk abd LE the longing p crises, 
more power to yack 

In tJ iIm day itcid ibc construc¬ 
tion of any building, large or small, 
commercial ot dream hou-se, invokes 
headaches common 1c the buiMlng 
tCFVnCb 3 ad tlRled*! Mtfilitt and- w dl 
nut ha -HUrusied -■ *iiii i'.me. The in- 
sLslUiiion o[ acre* oC ground sy^triri 
erect inn <rf Denvers, l>u.i Idhiyr churning 
htucses, irfinamttsic&i lin-ss and other 
details Incident to getting the hltY 
tboUGBJl 1 OT SO FajcLiated into the c_lIiC^ 
are jitsci another story, 

LlkJcjeik backiv&M. the note bo:;}: 
reveals Lhal there inrmthn xntr.r. 
in planning nrerl KVetrhni^, trying io 
pi!tK:iR[& everyLhijEg LhaE would e^E-r 
die Laak of instil | ir^ the tmiLEmni^r 
til rtlfi new tMLildmf. Th* hag rOh or 
blueprint* supplied by ihe transmitter 
iiimIi uizL Lli! :■ f had lO be Ktiicldiid ind 
studied to H^ramr tumuinr with everj 
item. 10 know ju^l buw EverylbLug 
would fit :n pluOr. AftCT IIRich. piOfi 
ding from th^ Awjt # ihe build mg filial¬ 
ly rifiK Iii’lI a state where the tians- 
imtttfr rilStaJIlLtKfett could bru in - 50 ttir 
I rananaitlcr mpfcer wps wired in ship 
at Dtiae 

A *e^k OT 50 Luter u mild SOrl 01 
shock iiiuijk. Secmi ss if Ihr %dih 
on tfie blueprint dl-ibi't &dd up to two 
freight car ksds, amounting ^ ^nm- 
ihiiTy-odd tons nf transmitter LhaL 
were en th* isbling awaiting 1 oitr pLcas- 


drr, wvth a i m ik Lji please Hunry as the 
CWTJ ind the space wer^ nrrfsbnl. And 
where rbe aiding ? Ib th-c tall 
w“KiJs ;[. [f.w miittS from the n-insiruSatec 
iilC. This is Ern* hreame in-Jiri sla- 
Tions hav* to hr hi,ill kb the meat ina* 
;^sxIHi1e ipjli available,, ^nd fifiy kilo 
WiSElcrs appeal to sfn rho IbiiiE in this 
respect. 

Well, thefi was nothing to do hm 
make the hK 5 dcnl pcos^ble with the 
lunch incry tuever and y*t bbsy, bul 
fsst The pTKEkiL* *qoJjiti'rf-n f coijldn^i 
he left to the nictcies Of chs weathsi- 
Tlw tojj had warned that p* id for 
if. Tben thr Eon liegaik, the riLiTig ^ 
jifal the bCuouS Pild crates inidc, trying 
Lo ignore the pciTiti^l mum kr- c«F etie 
craftSLlLCti whs - aretirijialr muiriJtg them 
ayriund ds lh*y cOaiploe c'leir wort -un 
thr Hu i :■ lin^,; Ac the sarre time ab 
rffcul was made L-C Lry anH sd^uiLfy ihr 
cuoEcnts of farh ihe one tniTKlrrd 
Drd fifty odd l^ycts and crates soiue 
nttEuipt coutil be mad*ai opening them 
in Ihe proper OTdcY. The hyyn fnunri 
th:it this was airbed ^mtewii m 

hy ^n-Lnlled pscikinsg lis-t-y, with Lbeif 
tows of SLC-ii^it numbcYS bearing f 
tantal VS'irif rr-btiimsJiip Lo Rome mnn- 
her- -m tha bln^printH, hut differing 
courgti lo pique .any^tt'i sporting 
bload. 

Till’ jueHibLna/y na m Ann: ncr equip¬ 
ment fiiend bed assured us tliac nl! 
units would, pass Ihiougti an openi^Lg 
eight fed High, so tro cnangln liad 
t-een allowed zn the huifiaing iIkss^ji. 
There was no mentmn Aiit it would hr 
nrc^^MTy TcmOv^ Lbe crating; ili'ew 
projertiftjf patts and the mppentlng 
beams Lo He within rfiii limit. Shift¬ 
ing *WD or thttrt tOUB Oi abrrtei C-Y 
lYanafoumer -or rollen nt roiir=^ is nt? 
hardship; dfajjgmg it on oemrirf whzrt 
lIm-cC is 110 rxwrn Tor Millers tS snrnc 
thsug else. It offers -nne pn ojipor- 
iunity to f^erciiK y-i^icr ingenuity nod 
r ^Kid traibibg Tor Is to c:om>c. 

Acid then it wfm founri dint at least 


Three of the lieger nails ^'Ouid ha^r 

to lie liudSECd t\m iCCT or Tome In Fet 

them D^-er The aar |upi!b already Eh 

plar*, 

As assembly lie^an r n^r. mtraguitvg 
pruHIrmu atuse. Fur instance, as tHr 

hnal amiflilie^ was beinff arrargHl, 
r twiis foucid that the three HimrVed- 
pound gas-hEkd taEin^itOj?. Iiail t& liaiig 
from the tesj!. Why COuL-dn’T thitv sit 
uu a hast;, we wondered? And we id=?o 
wondered wfiy the pressure gaue^S on 
these ro^iaciljfWa wet* plDCCd SO that 
LhTuj a midget could gquc«e Lc far 
enough in Tead thtad Some revolu 
tiunafy ilesieFl might have irmffldiad 
diese minor incnnveolK^es, bid such ;l 
move had- no dnnfit iseen set, aside for 
ijtdMtion In h*K£ year's model 

As tlie ni^hkEor unit '-vas h*in(g put 
Lo^ttllet we found nu- ingciLuih- laxfld 
agiin by the piuEiLecn "^F uiukin^ nr^i 
nghi-angle fiekds in gfilf two-inch 
aiiLUmobile Tadiatnr htise wH’slctl WEL5 
cany cwLEn^ a:i to the top ”i Hir hif 
iuEiifs_ The instructions Jftittd iluit the 
■jiipt was tn go t^ anther pi-pt. fi^r- 
tijig it tht?re wiiK *ut proHEem, We 
uverr i FiKtattafclofl engineers now, aikt 
rfiirh (IcLhilSi wCYC to fi* takpn In Slriilr, 

!□ tiodi EJie r f exciter Eukt cbe final 
amplifier some ImlikeLances and c-ftpari- 
t(ni were rcniDivticall y idebtaEi*d at 
J+f-y^e+rcy ^EffrWwrfeKj ^-fi Yes, w; 
t io rtinn^ht t!Ue fYer L bency was iletET- 
mined lay a crystal oenlLati>T, Hm don't 
ejipCS.L an -SKplanatlOn [eom your rep: 
hs was juSt as rmLhjHtvl .13 We ^"crr 

Somewhere, in tady stages ot desiKTa, 

in KrigiiLfiCr wYOtC frrqruntey J-tVI'.MVh.- 

mg ^o^Jjr, whj«n tie meajiL -iYpiirr- 

uiiWd hy [r£t}nffti -V It lie:'-"nr a pait 
uE dL'FijTfl, 4Tld 5 nm« tiighiei pOWCY ^vi|l 
hive tn he calkd upctl ti^ cunoct it. 
Tlic jH'oLtrm ilE hand wa^ LO dek''rr.iiie 
whether due iriand# ten i the earrfcCT 
jfeirnraaMn^ ^iirrj: Foi -Uiar 
frtonMicy ly-^w find eventually 

^ c->aELpdiieJ 2^) 
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DESCRIPTION 

Thtf > 11 --J-P-.l t Lx XL fiufc'ijptHjL, j>LJhL L il! pLft pur*, Jiigh puiwer tJiantmn IljIh? 
designed fur -upcraAion at lull pwer sip [n Hfi mos/*e^ Il k nn a!S-ring-5«ai 
i^aEcr and {crccd-Bir-cwEfid tried* tnpnblcef giving eli eftcre of 50 kikwfliu 
output pnnTT nl ice mCT/s«:, IP r i ■! i i!.l :srL grid |° i TiilI i I > with 10 kilowatta 
driving jintvrr. CuEiUilaj-ably haglt-er po we* ii available ai lower iraqiLena&i 
I his tube j? i ■: I: ’. l 11 y sin"t;«i far ftuvily u pa ration, nfcjd As Jaw plate niij *tiih in-!! 
is advauLsgtous for broad band applications- Features Include Kovar (Js3&- 
Co-mctpl j-f-sih, sliirily ti-EaLradt hU OClUsree-, iziLr^iuJ eeioJb- vrtilar arid 

quick change water iiouplingr The calhodc i f a ^If-supportlng 

thor^tMi-tiingFtKTi (i I afiianL 

GENERAL CHARACTERISTICS 


New Higher Power 
Electron Tube with 
All-Ring Seals 

I'fow Availjibk fur Full Power 

Opprutiuy Up Up I III mns/iici:. 


Thfi availability of the Machkit 
XL-3 54, ft cOfrij^:t r auper-powcT wtt* r 
and fiii-c&d-flLr cooked fcriuck f*r ripes-a- 
tian up to 71$ mfcS/free. En FM, AM, 
TV ftiiri industrial service ia a tlcjti- 
trShution of BiEnifiewvl proportion bo 
prairT^a in aJJ fields o i ekutronift t}*> 
vfcJopmeEfL The tubs is provtded "with 
i:oaxtaS O lament* if r!d. and plate souls., 
making It ideally suited to CfcVtty 
type circuits, 

Superior Di l ^ii F«Him 

Developed La satisfy the nwd fftc 1 
hIffhar-pow«r dMtrtm tubt-^ In broad¬ 
est, eomEaunicatioua, research, ft a 4 
industrial oerviceo, lb Eft ull-riug-sea] 
trtod^ ia ol a balanced electrical ftlhJ 
mechanical desijm- ItE Jow plat* Sift- 
pedauco makes- it irka$3y auirable for 
hroarl Itoud applications. AJ3 electrodes 
cftount -divert ly from heavy copper 
eySindcrsj, rceultiug Jxi jl *tr culture 
which ia far superior,, electrically and . 
mectukcicMljr* to -conventional wacer- 
tai>]ed electron tube design; eJ] 
m-rneta! w»Ja arc of KOMar, and the 
latge diameter seals fflve increased 
atrensxb and freedom from -excessive- 
beaten g bid in A rfrle cuwtftftta. The tube 
Lncorpofateft a bl^b-conductivity, 
heavy-wall cappes an ode.. The mtoirr&l 
anode water ja*:Lt:L ati^l Ljulck chajige 
^rater-Co^pitEiff, eontribnbe to eaay and 
rapid tifr*' rcpbo.-rroeoL The cal.hode 
h a IS strarul Btlf-eupporiinE tho- 
r,i aied-tun gs tm filammntp cohipkl-dy 
bftlanfrd and strEsa-f ree Lhvou^h^ut 
life. The rigidly supported crid and 
cathode sro de&iKni&d to j[5vo uniform 
anode h-eatififfr The yd d Lh capable of 
unusual!? high beat dlaaEpaciou coit- 
tHbuttne to ttnusirftLirn sPlbllity of 
Lube perfonnaaee and ciucuiL opera¬ 
tion, 

Wkta App] Lea li up 

The [ctrRK r >lj3K d-mitm features una 
charaeteristics -are in corpora Ltd in 
the HL-3bii Lrjode, developed by 
MachJect LaboraLaries- Inc., Spring- 
Cown The M1 h -S54 f having bssio 
desifrjj features asabk ovi:r a wider 
runs 1 " 1 power ^ud fronuencEea than 
fias been heretofore available In trS- 
uiie.% dnd3 ap|JJcatinn.? p an&un g-u-fhera-, 
in high-power A M, FM and T V r broad¬ 
casting, cyclotron and synchrotron 
uac:!Latura and in EnductJ.:>n .n:il 0idoc- 
trie ht-atUiB- 


Elc-clricol 

E- L = LLI r, r 1 □ 11 V ijlLlfir^ __3 2..> VuSk 

Filimeiit ConetLi __ 22 \} amps 

Amp] HscbTfoh FhcLot 55 

InteialftcErade Capacitances 

Gnd-FInto ^5 nuf 

Cfid-Fikment . 33 u ui 

PlaSo-FLtsjflcni .. 2.4 uui 


Mechanical 

MoUJhthiy. VMrkrjJ, Aria^Jp Jjnwn 

VUicr-iW on Atiocte 

fnr 75 KW T>i^?ip[ULon 4o g|ifn 

for 50 KW riLssipaLloiL 3 Q gywn 

Air FI f>vr o-ti Soak 

la I imil jftii [□ 1 U C- 220 cfm 
Net W-eighh appro^imsta _ 40- Lb^ 


MAXIMUM RATINGS: Rcidio-Eroqucncy CW Q sc i lid tar 

50 JJfl- xn^i/jE^at. 

DC Plate Vohapj ...__ I5__ __ . 9.__ 

DC P]fltc CurrcnL.,.-,^,,,,,.,^.,, 13 

DC Grid Voliige.. -L6 

DC Grid Carrml -., S.S 

Plato lupol .. 105 

Pina? Diwipntion 75 

pEir ciamplrk Irs-huhaI data on ihu M3^3:»4- hi^rh ]V 5 w^j a 
aU ]ii]g aauJ Lriodc, write Icy Cn^lmteTixig Lkpurnnecit, 

MACHLETT LABORATORIES, INC, 

5prEiiqdote n C^an. 
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FIELD TESTED 

Installation Information on 

TV and FM 

RECEIVING ANTENNAS 


TV. . . FM Antenna Installation 

_ _ -_| . . 


by JRA KAMEN. 

^■anaqur. Aniiimpttl TV Rcpi., Cinnimerc^r Carp. 

and LEWIS WINNER, 

frJWo-rlmt .IJJi^c-F*^, OavN ^uli_ C*. r Jjpc.r FVl^flr-., JMflICF nn-rf COM M-tfWFCJTrONS 

Ttifl only practical book an the a!l-i mpartapf it* m in TV and FM ratepfioT, . . . baiod entirely an actual 

aip.ii*nc=i in tlw most active TV gnd FM artdi In Ihe caunh-y-Ova? 3S.WJ0 war* of v<*jJ data vrtti 

aver 13C photo and drawings. 


TEN CHAPTERS COVERING: 


Inj+u'i'irF'cn JddJu- 
Aih:tn« |^iP P JfgfJ*n Praetdirrci 
S^cmh^ lJ-Charuiel Cnwruffr 
HJ= jiflFd^na- ItsF flNflf F£i*i 
IV Fnicrftr'n«Ei« - 4s 


Frl'^c JRrr^p-FJfln 
Mirifrr Mbt*nna fyihfll 
fM ietajw 

^jniatMlvn HulJitflil fwctictj 
IjrJnfrs ** fb« Trari^ 


The fir** boo* in whkfc you'll find complete design and IntNillatkin infarrnation on "very typo °f TV and FM 
receiving entvniM. . , . Contalni dialled ilhiitotlor and lubjeat tnder to rapid rafewiKe. 


Ur ' Th Him hr-vk r-r llu narl-.Lt it ihii UPt 
□ ■■I Ini w.ih rLi |:rr.*■. im nl lit-ivii: :i uEcHnn 

■ iid ibCEiinri ihkLtllftlild . . . 1l nOTP Hwviii 

Min otjuIJ i lb I ihii laaL it 'hip hhEH 

►■ninj.iribly |n u*\,* bmz*r |nu|llil imi mni 
EiuS-ldmf 1 1 —P I 1 . - 1 ‘icir v ii um rttHHlDl lor (h^r 
•riiiEsirji "■— M. J. JfJrapfi, ^rHr^pil, 
hJiiT.-MJIY r l^luTp 

Vl' '■TA- ; |I ihHRViminri !■ Hi , III)- Air'/ici M in 

■ ■id ir■. r i iiIl■.I (4Ff4t l 

r.'na jlirpiri- J.ngi ■ pit IV'iuii m■ 1 1 :■. 


■A 1 "Will yr|EH L T + P cll^rmEcd, T **“] 
pi me mil up-lD-dtlE tiraHiiltp drlKilci 11 *■'! 
dciilrlfly |pipr*Tr ihc Ecil lV 11 ihc mm “iti 

■ i i = :i ■ 3 1 l~ i 1:11[i r!'.-’T ll usk^Y wM ID > 

:ir:ii M\kt M-4 --Miwutlur Nut* fV.wldr.PJ, 
lUuii'pd .1 titzw *flf- Cmr&. 

vV 1 '^’ill wtdiJi 1 HIS » lin(-^|c n-**d In buiF-E 

pi E-:«!>al sMffwMinp . . . tiA*tr4M fr-*r.i.l B r- 

ll&fi„ M —^parf# /■. -frTtpJf■ f*rpkir TAil; 1 £rr 
Phv. HEP d'M-J^rvur Jh W-'n.hi.T/lan 

J?. L. 


W “A. thraoJUiiini -cna^widlMm M rtw In- 
«rt ■ ■ C-ilfigl 1^ ■■mmHCpd It 11 i rft.1 V 
Li, yUh S rm^i Cintrrl I^EflDntTtR^R 
I^rvlti nr^niir.liuni." *-f.upiJ .4. Miti, 
rrdl Miiiir-rr, ITn'jpia^i^ fffrH-’c'f Aairr £TH-„. 
JFfpn R JJdilfpFl lu^^rtpurTFp, Fu. 

"lnhi miTl-* «np lurnmcir -*^11 ^.‘:npp. — 
P^rvd, Fic* Fr*jkHfo*\ IH rA*rJ■ pJ 

FT/V, IFCni W, *'W/>C. 



&RYAH bAV^ ?UBLISK3NG CO. ENC., &&d»c Dcpl. 
52 Vaiiitetbilt Avenue. New York H, N Y_ 


Send it o ,-h copy of TV , . , fM past- 

p^id ^nr ^hl<ck 1 drfi enclosing: £7-DD- 

iP'wsi’fl pjrint) 

NAMi 

AkiDRLSS 

CITY A Sin STATE 


AT YOUR JOBBER 
OR ORDER DIRECT 

< - 

Price $2 Post Paid 
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FaU Me*P3nfl 

Tm Akvual F all it iBt FiTt- 

plife lull. Nnnv York City, attracted 
quite ;ir audience, with miry oL-J- 
tiiuers and nutH&F-Lowtien sparing 
for |hr FmM l^rnH in year? Up irum 
N*w Oa Jeans was Paul Jeu&cn: from 
Sr lUmis George Martin, and from 

Cleveland, 0 P Sbnndy. VWOA vu_r- 
fi^ejidem Haraden Pfatt, who bait been, 
ill Fot many nnwnhs, tonn: do*n r ttx>. 

Olhrsrs n! %hr Eri-tnifrther incSuded 
HehTi Hjiydmt, VWOA. assistant sec¬ 
retary and his guest S. B. Altai; Paul 
TmiiiwEin, who ha in i been nrnnnd t-or 
H long- ^lllt; lue. L. Soviet; Rosooe 
Kent; a. J. Stobbart, who came down 
tram rkilarirlphi n ; S-hnii Wolft- tro-Yd 
BtCwF-Ltft, N r Y.; Jlw. T- Miir-ecra ; 
Jerry GoMrup R. H- Phey^ey, Tuny 
finmilin;: Frank Orth; George Du- 
vIlIJ ; 5m n SchneidrT ; Chart**. R Slwn*- 
fr>ltJ££T. R. K. Davis ; H E Koch; 
Petr Pnd^ll; ErmsY L&etVrrrnau r K*r| 
JtiebRi-tte*n; H H. Parker. E. N 
pickerrl!.; C D Guthtk; ArLhnT Cun 
L irnn- Gen Oflric; ]_Li 11 McGonig-e, 
yr pre*y; BU| Simon yt wrretary; 
H T VVilFtfljna; Jt*e Malonej: Aittmar 
Rdibnm John Lohtnan; Gen* Cuth* 
Tunc I. P, 1 .aiqrant; Rohr. L Fischer 
Twry Tamhnrjm; Vic VLll^niJrc-, Dive- 
1-iHl k; [>■ I Ylnrtir. G. P. ShailJy :tbiJ 
Marvin Sficmei Lt. Comrlr b A 
Bark a<JvKe^ ie cOfabih'i aiLeairi sane* 
he- ivSS in Ast&ria, Otojioh, at die* 
V S- Np.'-’nl 5tUlion . . . _Tn-n Mamo-ft 
r Sported I hat he DUS > at HiLki- 

viHr, L. [., with T't^ Wireless. . . . 
MU ton Kiatjf nuhlaed iH- committee 

that he WRE. leading [for a v aicatKHi, 3-UiJ 
hvfruld thirs be ab=eiit. . . Gun-rife 

Butieiilio *aid h* wa* jiitf too busy. . , 
Monte Cohetl E. ]i. Frrce_ A_ Barba. 
3ate, Don McJJkoJ ttnd Wylk Paul 
WTOtC iJ1 For rflStrvatinna, hot i^ere 
]Wrented FiWi attending tl€caiu* nE 
QRM" . L H. Idaishatl wss tin hi^ 

w,ay rn sihr A^nres Ntwai d lire UBNt 
Feconk ;i□ i:I i\ai% o&o]dr r t come to the 
-Bair. . E'fll Q'Kftrit was iiLiund icir 

iipniLiih Earn! ahuaul the SS Janmica 
that n^Tit Rt'id H> wai G. 5cniK(^ 
on ihfi S_ - ! lnuH>r. R S. HeiLurv 
WMJ- liLiRV Qul flt Rotky PuLnL _ l>nc 
to 1 1 Inn s L. r_ Himn fOMld nm be 
present F C. W. Latenby :vu 
IWCLV Oh ¥ lettore ti.nu- nut wcs!_ . « . 



AJI h cceriL VWOA 
J-rt*r Iirirrlnfc In Ntff 
Vnrt f'.'iry Irnnl rin 
■ Hiik- Murdluuiiu 
E. J. tvin^n «?mi1 

Q D„ -C LsliriE. 


MftX. F. iTlrtdy cltuTiI nnt ni-Rkr ic 1 ms 
eauRB ul duly . Hurry Cornell 
on Vleanun- . . jack F-o-ppeJc wn( in 
■3 fCKTVatioii, bt:L lievuJuiieil a held gtilr|. 
riogTi Cum u=ai umi uE 

fcrion-aJt 

Vl I'RE^r FLiinOUfiCCit at llLe Fail 
IP^Ct nij* I]ldI ibr VWOA DinrK-L- 

Oubfifi m Friurriary, | f>50, cdebraLuig 

liojl J'Sth nnn;vrisary, wjL| bo all OuL- 
^railifi^ eveni. , , VWOA LcEc mrm.- 
ber Riyaiiund Guy \v*i bceji deacd 

prethdtnt ot tHt [RK f^r }$$$, Coji- 
erntnbitinWK .Ceo. CIjtV rc- 
pgwtrrf fH-nl the Monuchfiut Connuittce 
- wilt MiOn present pJina to K Y_ 
City Hail tieya cdiceinipjgr dir rd-iea- 
tiun rhe Radio Operator* Mnnti- 
i3Lent_ . . Turn G*rtbcr advi^d eilel 
l>e was. diar^fiLuft liii aiLdrce? from 
Pnrrtar.rl, OrefWl, W GklVeiton, TtHFt*, 
ru brfDmi L-tailiofnari nu lervict ttuiji- 
affer in that pCrrL. Cfeiariej VI. 

hbhr written i| from Dhfibl'aJfc, 
Snnni Arabia, wltere lu; i% r.-cipEnyed F.IJ,' 
the Arabian ATneritaji Oil Co. _ 

AI Koe bki W bote i n to %a,y Tliat 
tie enjoys hearing vin CoyCKiLiNLO J - 
nnwa ii 1.10nr juiW nE 3ii- r 7 nld Faietld-r-. 

. (j. (f Ltfii:=.-:ni nmSl Be ipiitc 
bn.-y dnwji in Jack^iraL, ivJ css.. Fnr it'^ 
bo«l ilihny irurnlv Fim:*' he'a -cOn- 


-aeterS lM . Giai Eu SCe that duti 
hub era ^-orulne in early tbii yea: 
Thii^ F3.r wr r vt heard man H K. 
Bei gnsn, wfciu Ls wiLb WCV, Behenet- 

vidy: 1L U Bla^k, Mr-n U: Cnhm n who 

is l-rrasurfir ^nH rxcnntive vi^ pit:i 
i5enl uE F_ V/. Rickies, ChitOgree, hfas=., 
and H. E_ Coimell, whfl is w iiR S«e*ny 
V^canni- and has been esfremHy huay 
rihin ng I he Enit trw mnntEis LumjiJ,rtni£ 
l-he eOmpany's Tidar 3nsCaljath:>ii prO- 

fa'Licr.. , . . H. D. Kaultaek, Ciaiuman- 
dcr P US3M, Ls no^ stachoitcd aL Fits! 
Kavil Distnrl IwaiquaTtera, serying 
a* DiEtrid Reserve idectrunap War 
fare Pfoprsan GfGcer. . . Wlltiam S. 
Marks, ^ommencLne on hits tnvlj days 
■n radig> rnealj. thal hc^3H t^icfc 
m ! J7 wFntc lie wat in Ik* Navj, He 
n LLrrn k::! Harvard Uaiversdy I^ivnl 
Radio SeEiaol at chat time, '§M in 1 1 ,: > 
he- detained bis Fits! Class Cummer 
rial Narii^ licensr and started hLs com- 
mereial ciir*i:r at^ard the E5 Wrj- 
wicL Aldn iaLled abnand 1>_e SS Sir- 
niia^ham C'Hy, SS Da-nncdaite, the 
^hipEiing Board vessels Latei lit 
Miilrd un the Vaeairo ”i|t ni Mr-w Qr- 
le-fli's, und Bkc^ Diamond, ^nd Isth- 
nnan iwl of New Vwii CaLy. He is 
now chiet eajTLnerr oF the Colts Sig-iia] 
Laboratory, Farit Maninooth, N J. 
^here be has be^n hx'ateiS sanre '.Rb ry,- 
cejii inpr an active duty period in the 
S’l+rial Corpd fT-:>ni ^ to ,j 4«5- as Lt. 
Cntonel. , , Old-tantet H. D. Tajlor 
LSis rfeently lirmored nn hi= 2$th aritn- 
vf r^Lry with WJTC in Harttard, Cnnn, 
He itai trd rhere 1 .^k^ inits cnicf op¬ 
erator. F».>t th- Last eiicln ve^rs he hay 
been plant engineer and chirE erigineer. 

Doti Dc Kent" who fo-r live last 
hni yesis tlSF \k*1t\ ^i^meeT dt 

the Raral Radio Network, ts now a^- 

?htftnt general rmLni^er m c^Tjfe v>f 
enriitfreriii^ Rnd station teliiioits. . . . 
VWOA late member Brigadier Generd 
David Saenoff. Ctiaarman +aF the VoRfd 
iri RCA, Tmraved elk P^tei 
medal lV?T the Adv^Jiicensenl tit Science 
□nd art ;if the roccnt CCuvOCiSanh 

tcrenidnHS in N. V. City himoirng 
CnopPT Union's ^Och aiuac versa ry_ 
DS was wl^ttfd by ^ juty bf nine 
H70-? id^-nt-, and tkoihs uJ en^infirrin^ 
sclmols flud onltHEe* in the New Yurt: 
nreg, For ObtS^aniJirlg- seTviee in She 

■Od^itlOClTicttt -ol Jtcknre ■ h m 

iift'lici] rii; J-fl- lift" 


COMMUH^CATtOffi FOR UOVlMflift * Jl 






Left, fnai *«■ 1 1 *«I 1 "' Ol t ai'jL: brzH&riic impIrLcr, 
Ihrt MJrll uimsjrbfll tt-ldl.i* Dhl-V nl [In 'i»frcr 
SzJL h Ji nl rh pilirl, biJea- eLi r-z-pm Ertrd- 

lum- if Upi. R. -n-ivii H ift sHi con-nr iZ\Q*M k!Eil:i ■ 

“-•■I nt puuqQ+t lOuUipLuLirv, T«rrE.iEm£ ■ rd 
«3h* mxiL p. i Inn pmfF/ _m Tu ieE la* 

■ □ I■■ mn_ ¥ihs-l* iLid implibK 1 ip □ DH'4Llh| il l^v 

dirt_ ■ ilnuhli . l i.? , :il-:.hiM [■clEntiuiEuUir irnn 
= " mI tr.rv|pxi| || wed. [f m 4tund tHHUrv Ee 
*■+ -i iipa-sl-cycrpcaid c yn[«K. in ship apt ml 
uuh in i'OIi . . rai :l -Ee-i •: i ■ ■ r... ■ >„ itlv'iit j 

CtE pIuumi uif |*H.J. M tccauao q| ¥prrhh| ri+- 

'Vi;-: rmrm a lhi \fWJt : : p«ri. 



Ennrnil -rt*- Tbs anLj.1i Mr K ■uuEilcd in a 
EJ^sad rviah a hNjtd li-i viEihIl may hr- r g j| E .J 
*« itraa hp ibft. iobw. Tk paul, vti^K, || 
■ p-n V hrjbk. rnpuaaa 'h,, qrnpNCfr. 


SMMPEtFiED 

ttemnte Amplifier 


Equipment, Requiring No Special Operator; and Developed 
for Remotes where Single Mike is Used, Features 6-Watt 
Am pi i Her With Provision for Switching Terminations, 
Gain and Function. 


by WILLIAM MARSH 

CtiiE-i Enciiet-r 
WHttM, HlF<mphh F Yp>r»n. 

5 l u i'e.i i i i;.n eq'.iiprnmf ha-5 jtwnyj L-rtin 
faynd i ! k 1 rtimtil y iuirrJ_E, parlimlarly at 
i hi- amaH statfan wiLh IJciii lk r3 man¬ 
power. Tai = damn □ Ft rated q\M\? 

effectively a Short w'hilf a§[0 <H1T 
ntutiun whm a s-r-i-pliffa:: icrriOtK au« 
pihr'i-jr wie 

Tbe amp-bfier, de*i^Gd far rrmnte 

'irsj^d^sit:: cd .1 rErisiT]ri|r TLa^uT^:, Wad 

fadiul ideal t"oi c-pcru torless pid<up* 
fnrni chul^hw, rrinn nn chr alr-est, Might 
dulls, ur any ^Ler invasion where a 


F-mgl^ micn>ph:Mit pickup -rode! 1 >-j 

used. 

Th^ hits-i a arr pli^irr used ™= n 
wfltt unit 1 wkh fav/ -aucpiSL 


fru-m nne GXA Tint amplifier w.n,J 
mounted in a cabinet, 3 which iw- a 
fringed 1 id w'hiqii maj' te- mi^cd for ac- 
c-eai 3d - lubes. A Tinying - handle ii 
bolted Lu Eh.lt lid. A apeiker wai 
mounted in one louvered end oE the 

Enfrinet. 

The rfinntE Krtirp ls an 

an^pliflei wiLli iti^ana far twltdsiBg 
term in*tinn?, Rn; n. nr-i fianriinn WliCfl 
u^lI far 1 Kudv iti^ a rrit, at is :l fair 

rt ^i:i ]3no-bridgic1^ .^npLLfcl^r wtiick »J(I- 

-rmtrs infa n lotidspca-k-rr. ^nd when 
i;=-oG f'"i oriir natinf a tn’ij-adeast, it rs 
a hiph p^ari 3nr-croph:>na" amrlsfier 
whicli Ee^ti a Line. 

Gain Ls i:i the remote am- 

|.1iI.lt by rr.iiiir.-s nl twu vtiliiniE run 

it&Is. One oMftFot, wtiiels tecs die 

C C-orrj i'k u-rrf r-t ^.ai.'i' 2 r \ j 


■KCA ME ia?33. "SJ-jJ G3?-H7. 

Ga :uit Cl Uit I»n 11 1 hr* - whiEi. rr-,i|i.*, nr. ui- 
IlniiHii npE’nlnr Mr r:irrt! 



3Z * C0MMUNICA71OHS FOU MOVEHEEfi mt 

















































Tfllgc o'- '‘nr r^anipi^, fuppos* = a-\?-\ lines, and Iwt srpnrnhon i* Fur,. wark* sor rcsEFtorfl ir >,i^h fcequene-itt 

■Lircd it 3 = ^ = 475 f and — 0_9. that Lhe btttef J»fc&tl*i1 Li Otitic L : ke prujiLLired un^c 1 TtBtiirch mntnaLi 
l"hr :nrrr*«E:tjfln at lines wni-dd the awn™j-of reading (and in- W-3d-4ft33^fi£-13449 fw Mu U. 5, Signal 

he pill'll F?oj 1-LtiuEi dl p2\1\\ A LO Itt aoL-flli l|g > cEl t Z and K Cftdrd Ifiatc* Cdrjhi. 


, c ^ 




G 
n 

^ H n ^ 

■—rfta-. -- Lnl 
11 


3 ;J 

_ £ 


CL 

£ 

'5 
5 

: □ =T ^ 
p — 
> re 
= HE 

^E- 

g s 

I S, 
* ^ 


ft 


n j s- 
!'*!■ 
fcli* 

cr * - -_■ 

■_ ' c 


*?a s 

3 * 


-r r 2 "^ “ - 


K til 

J- _ 


rrj* p? 


■"IK 


* | 
ff s. 


o 

=■" | 
™ i 


.“?s^ 

n* J 1 _. 

? | j “ 
sfii 

T ls*£ 


s|| ? l 

^"" ■=! be n co' 
H — ■_■ 

j* »ji —■ =: 

=r J. 17 3- 

3*1 «3 
w j!L W II Qi 

™ a. 

@ s*ii8 
~ 


=3 L 
? I 


„ D_ o “ □ - 
i'??! 1 s. „ 3 

" ft- H — ■> , ■ 

T# W 


'2 T S'.3 

= 1.1 

3 -■ .*. 


EL o 

o' “- 

SB' 


Qa 3 

rl 

pa \ 


Si? 


H 


*; - H 
,1 5 '? f 

S" a 11 r> 

|>2f 

sf s*, 

- Il 3 p 

" £ Z 

,j ± =■ 


r 


5 


*€fTS 

& g |_3 
a S. 


S s ^ 

■"■ i!. i.R 

- S s 

i ^i- 

3^3- 

S K r> 

T ^ 
m 

ff«. 


S * E 

ti_^-j£_ 

— K* Ei 

u. ,-. n 


i^fl -j' 

Cl 


S ^ O 


1 i £ 



g'^a 


* g 

? i 

^-S 


K 

n 

* 

D 

4 

7 

5L 


it^ i 

- ,i rt :. a ig! 

^ s- “ 5" 

5 a. “ c rt a n 

M "1^3, 

9 


~ i- :: T ^ = 'g 

*■ ° n i:s 


’a. 


G 

3j 

'■J 

■ a 

Q 

=i 

h 

[T 

□ 

n 


^ „ o Sfi 

= 13 ^ = = ■ 


!TZ£ 


; « at 
K 


5 


*- ■ ■■ ■*+ 

r + 

3 ai - ^ ' p ? 

g« n = - J ~ £. 

^ 5. S 5. 

" S' ■v 5- j? ■" 
V-2 '*(, F" 

II *. a I 


5 h -" 

J ^ 
Safl 

n " 3 

g a^l 

ll r -. 

5 - S 

g - ? 

'-I- ._ O 

-S j i, 

a n ^ 

— 1: 

^ ^ g 

a = ® 

f B-l 

fc tl -1 


& 

C* 


f 3 

■ ”-■ 

ST" 

n 

■c_ 

a: 

s 

F 

F 


3 





■- 

- 

3. 

T 

£ 

■?v 

■■e< 


Resonant-Circuit Calculations 
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High-Power Installation 

CCVjiJaH*.*f i f+iv T Tt 3 B) 

tha? (iiey did), jtrjd hOw they fit Liitn 

’pU^K. A good dc*l ol h cad-aerate li- 

hi^, a Ltd ul i. _ i i r ji r “LLps umj [xigsinly si 
few Itfdghtv WOfd* lattr we iauiul, Ijv 
counting tUli“-i. CCiri&uLLiiJ^ tiiblas, iol:I 
trjrng vannm WRpqg ewnhiuationt 
ihrLt [heft w&S ;l way <!-:r p't most of 
tk-TTTi irv |. 0 5 -1 Dll. Onii DP Lwii wuiaLiln r l 
fit. ^h- r|’dn r ’ appear To have any dis- 
cemrWe use, but that was a problem 
[Dr tUFt-Up Eil'iU, bli why werry nnw ? 

When wiring brtwmi nj-n iljj begst* 
more inccreatmg: peoMcstis fjcvcloprd 
Apparent]}- ri£ij:_v vt the vital ani 3 tom¬ 
it >ek wrtfrol centeri had been Inu i][ far 
■nar tru^in: | tc;? SlippEkr hf 
lE^t friL'. Nct.t J- £_ ^mtc n^ amateurs 
jL this e£>JI 3 ltU£Lk 0 rl Lnu iiwiAi, loil sum*: 
one didn't spend fiiucti time CO&rdi rat- 

311 £ what 11 .e 1 11 * * tTunsmitt-rr h^y: wanted, 
nr thought 0\r.f w^:il-r;J, with whaF 
f\ £■ though I they should h-ave. 
OumLrig u tev. I d'SiK cit I Knr ■:;'«.■.■ t: . 
F- £ found a tLDiTfclicr uf mziOVUfcLohi 

a?i i rcfirwmcnCs worthy nclusion in 

I he de-iig-n nnd prnDfffrfrd tn use theoi 

Aftfcr [xuildii^E n f<‘'marc - thanf^i 
were suggested, and (JifcEfi wtte -a-ddtd 
■n latrr umts In >p Few casr-s thf 

'I riiliKEnil her pruduLCT ih^Jig-ht 

dE flic impre vements to cecegriue them 
:md inni-is-, thfir lj?ncpnn^ lij 511 ij 
Eli Other.-., they wei« \gnurrd ? uve3 ■ 

or Torgottefi hj no -nr^c hut 
F.. ffVCF appr-eci:Ltrd tllC nhgpige*. 

Our .-.t I <:f hJnrjyrlnl* Khiiwud kocttp 
idle dafti^gfts s^liieh wer^ not moot 
porated in the un il That came with ou 
transTnittei Sn :i -ob smt tn nt 
jui neighbor^ hiii niuLeL wiia ti>o early 
tr- have c^rrTimons i nrl itd.e-L B . rbesc 

■I ll Till L r L'r. Cninf'l f fc ||P ff 3 IMS -ot ^Trcf 

^hen die carreni a-a-: applieil. 

A Iwi:- I inch !t^:I- mrl-y v^Ot rE- 3 ;Ly ton 
ItetEed J.I ihill th^ voltage wag an^ 
Oaily liaJ] thr wirtdisl^ futKLirfMied ip" 
prencl^ as it should: for « time Then 
nut’Lf^J Lhr \mukh ami tnc 1 
smell and a fie i hurriedly opening 
givitrhes ihp Jnii't oh- Wtien the 
hot dpat wjl-. |iir;n<:d a hr.i^ dkitaoLt 
^al] initiate! f<n a new coil 

While wnitifif f< 3 T it 10 ^rxnl enpu^n 
lot handling t]irt'.- yards -:.d llo j -|. | i in: 
had to- l?u :iitiiirif b> wy how it’s oper¬ 
ation vOL.Iil b-e bvpssacd for the preaenl 
leytK couEvt rjyntinur 
We found a fan for cfitmiiE- Utia con¬ 
trol center, Ii-je aiething resembling u 
mcMiLlmg 11:-:i"I:o J n:.r any hint ^ to 
■a tirrr it thotlld I’C mcniutrn. We tnnk 
a hLile jaatJfLable prLJe in Dor ^cry 
ii^iv gn|c|3 inn only tG hr ti-j|d rii.iL, in 
thy first | ■lu.L'L 1 3 lli£ Jeoi wasn't 
n«espnry anyway, ^rid in Itw KEncmd 
l-ilauf, Ikiil □ iriorf eudLitlf jub 


coil Id be ’'r-Jif by providing an 
SiDrj Cr-Oin 5Jiy L_ - .L r t: 1 nitU ij nttci - cooli: ip: 

duct under Tl'-r fiooc VW Kiimediately 
baw ! the w iSCli im in thia adviLe Lot 
orandered why ii wasn't pointed om 
beluT-K tli^ tfmi'nt tinor wqt poured. 
FuLl rif ftiiodicr pip^ rhpoti^h a six- 
inch cement Hoor '.Mitb the aid 
rhL-ktd^ am | j.ta,r-dn|li wasn't lilit :Ar^ 
lit lL|HiI work 

One the r-alcs tea tin es oi our li ans- 
rnitkr was IL* ■■pJrwdgd system 

of rDra iiiid bld^/iS?k 

There was .1 colored lamp or a JitUe 

rent IkLg- tu |ht>w ;;!rniivl evnythu ig tka.1 
iJMild happen ^eapl j wow in the 
disc-j^Kkey'iE Imzrilt: record. The 

machinery Eu upctzite Lhas. EledCheal 
jL'ni 11 was necessarily <ouLplex, and u-e 
ivere j Ji?lle tuletanc -of cnar stiupl^er's 
failure (■> CUPnpletrly uniS«rsrantl just 
whaL P £ built rnEO it. Oor lock VSs 

g-eud aitti wc wore able to secure the 

len-bcrii nt a kicr.1 F £. EKperE t:i 

dbsek Lhc adjusimenra and repair 
niiPOr JffKtS. If you're nol that lunlry 
your r JH:;a:iin wath the eit'rt.- pdirJs, re¬ 
sets. Ot’er-voltage eut-orf-?. yj>Ller-virft 


fil'Af ttftflftSMT 01 r GWNiSgSHIP, MAN 

AOHHEMT, C 1 KCULAT 2 GJ 3 , ETt, US- 
DITiafcD BY ThK ftCT 5 -:'j k L^GNORESa 

ov a 11 GF_-.£ ! e ax, ^Li, aki:i arAlien 3. isji 

OF COMMUKICAT:G?Ja 

Puiili^lirz -iHsr.lhiy mL Vorh, ">! V . I>ir 

Gnobtr L. i^fl. 

!~idi i (.I Nr« Vj.j I . 

Cwinli 4 >l JJn-" Wt I """ 

Hriurt- me, a ^jLirr- in anrl !«■ -hi-j SIhie us:il 
■:• ju 11 rifarwaid. r^.-miLlf 11 &. ww, 

V.-J-4 hbuinji hcDi Jut- IWCrn ^rr-iT-: ipjr In kw, 
ilaa.iri3rt-vi I.K>c a* ii Liu B-□ hi 11 c>-j 
j£ CLKMM didC aTTON^ und IS_.1 lb: EcOcwfna 
:-t ta Lbs Urf ul I11J khU^kUnt h^i:cL.. a hue 
SbtKTrenE ol LW QWTunhifl, zaMdXteDC, #t*- h - 0* 
lhc ifgu-K^rnii -bnlUirAUOa I Of ?tit dibl a 

ehc iL'iuve ^ri|i p iDri, reqni^ t r ih>= Aui ul Au^ciu 
Sk l^J. tfirrUifl hr ^ All ot AuFurr 
ly.tj, «iatuSi[ 3 J -in a«rk-n IkutAi Liw urf 

Stepuli.i-^y' 1 ". 10 wit l. TIill i\vz naniEr uii«i -ill 
■jfiiMi Ml - lb^ pulitidiei, rdll-ir, —-in^inn cJiL-w, 
mid JwMnm- K^n^ii anz: Fdblirilltf^ 
l>ivii Dyblii’" - w Snc., S 2 ^^Kkrbftt Avmur. 
rtrr 1 c - 1 [c 3 ?l b. ■ ■; EJiui, L-r^ta W^nntr. 
KVw Ynrk. ti Y. . XjriDEprj Siiinr. Naa; 

11 imnn-i. "■" in:.^i- Tl. S. DItl*. Ghc^'V. ’ ■ 
2 . Trie lLk j***tri jrr-' Ur/An Dj-pIk t : 'jblihl 
Oil, [Dt._ S 2 V=ii|dnbilr P--«i:iiiic. Hum YCiflc 17 . 
H* Y. r E. IlavUv Gbrnt, W- Y.s J. C- Mum 

Ulilull ti(y. Pj ; A- H. CrraJcnuUeh, F^rL 
Chr^iWj N, Y. : F. 5 . Wtil, felt Kwk, N V-r 
r liV a l-n, Tan-niLi4., M J.| G_ WflM, Cr<3! PvVk. 
[■J. V , L ■Winner, P 3 hb Yorl, N. Y. J. TTlGF 
Ih# Lji--wn huuSliulJ^ri. ana olSrr 

Imldta •« u^nltf UL Wfat 1 par cciaL 

.1? loiiI ."line ■:-■! bond;-. TPpnpi"rOi 

ot ulhtr -MLiJJlLHI- JPfl“ hT-rm*. *■ Thll LLWD 
pir^^rnprii t-ikL IP-* "i^rnFr the 

iir.-iii-M, atockKiiUEn. lm rf iJrlrT - hoM^ rq - 11 "*»V- 

■r n |i r p i r. -ml nnl^ th# tnL Ul HEKhhulam VN 
atmn-pLj hulder-r IS 3p|-rftr upen. Lr.p bc-Lka 

ul ike L'j"Vpun.y_ bu" ^kw r IfT cajuS’ wrtlr ^ht 
hiiiEHT .-'.Jc Lu NKUlIiY Ivnldc ar-n^^ri Epoa lhc 
^-■.-Jk-: .'I iIif r:rr--jnT ii UmSCtr in ?*? 

■ i |■ i■.-■ h* i i^lni f.n "hr- name uf ihc i'-ii-'u 
cui-pai-aUCm. Km iVtiOni lUCh Ir"""?* 1 ■■ actin|- a 
Kl-Ftri. -a tH.' ihflL l V f IP-kl Iwp pnraplii esou'-jId 
jijcimrnia emtirj^nu imnn i r + nil tmpw Mn 
•au>! " ' ‘i -1" l-n IIif n'rr'j —j 1 iiiiTi *mL -.i". r * iI "■ 
m it. j # r irhkch ■ ■ lp: L b u I d c~n urJ M L^sf IC Y hf A A * -f 
#llu tfc >i>ii it 7-u - .:|il 1 :. I ap :kb -id !l-u “Xiii 
lia-aj- mm LruiL-fn hOU fcLOC-k. J-id KC-^HpII =" 
Lu|i,ii-il ii^hfj : 1 1li i ihit nl i bo oa lidc D^Uf: 
aa-i I nil iFid-ul lu -. tO r<lb^=-ii 1-3 V'ipvp Irat 
□rtlrf lerwili □w*Wia-pijn. irr C?*F 9 rw t\om !■*■ tiy 

IhE-crril drf-iL- Mr lnill^«-F III *>™-. ..I»> 

CiT 1.1hr- i.-.'iir: :ir . -h±i: mi IH --Iu'tI l"" h 

t^i|^n#^|> Tl :"-i l!.%V T?-, Il .'.iiii :-j. Ykniyr: 
Swam Cu LnJ lUtHC^ed tjlnrt =H, thb 14 lh 
Ij- uT 5 i r -.itrT'iMr. iw.i 

0 S«iM WaTHAN" IELI.IPCC, 
t-toinry IV^tie 

f-j 3 nuT.TiEini| pxpirrE hfuch, ITS'!. 


CMFliJ 
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ag - - n:i h;i irtarlnclui and regulators 
will be -iJLHjitLi.'Jijj Lu iiy the leasflt_ 

A parL oF this [irntECtiuil flyaCCm US'J 
all y coTni^ paclnd urrfcM thr titl^- juF 
pr Mr* iifre Qur lrluEpriutK 

showed ihc tieeeEBsry wiring for it. but 
w*% Quitr i^m-rncrnrutu I atiunt where if 
is supposed to mourn. We f^-u.mi iFm 
nur supplier didn’i know either. Wt 

ILfid Cx> Lr:ish tfji ::tit ingenuity iLgam 

and find a place 10 c It out of the 
wpy nnr? still run wires to at- 

"he interextsnjg pqrpi^c cJ Ihr* prp- 

f f/fl v h [0 Corn On a r-crl lamp 
to ebow when ths carriet Ls on, and 

anodbEi lamp to shnw whrn Lt t* 

Wr found that ilieer wai a. slight 
duplicjaaiop of tianrc inns here, alnce 
several iciCIei t AA-d lamp had been 
filled on the transmitter cu remind us 
whEn t"H e pnwer was on, with the aEorc- 

hierjLLunEiJ Syxtcni >::f ovRrknuJ relays 

mVing cut of any unorthodox power 
ippELcatUm, IE yoy r ve soaked up 
MM6h r / thcEiTy to get your lireiiae, 
*™f acquired enough hro&deaai ejcpEji- 
« 1 M vrarranr .5 firty-Jjilowatt iuh 
you have a fair dienoi of being- dde to 
leU wHttwcJ an mafic-wor lani^s whether 
your earner is reu or off. But it Li -a 
rru ftCLIjuilE. ami tJiE -cpJurrd lamp-5 ll-cEp 
:mprr-=? Ihc told 1 

Another mudmi rfuign feature m 
niir job wal the u&e nf pi jrs - E red Urtd 
bl:L-ck push buttons i rutted n[ tuning 
kltpbs -:jt :nihralrng d&nle. IL wu% de- 
■cided tfxu! ! r*i.LMi:LLLi Eiiguieenj would 
live tongcr. |ind possibly wart for 
IfiWCT WSgfe* if not required Lu Strain 
ilteir rmwcJtt turning knutw. VV ie}i the 
negligible DpiTipliraCLQn of a timing 
motor, insuljawl *baft, universal joinL*, 
jiUsh-hirttDRS- £iti \ the n.c_=ni; in ted wir- 
30^. tk.L* b^CEC-bicaking sa*k w&* ^id 
(0 be eliminated. Tnuii^ wu were 
told. LI now R-s, simple J^uthipc- a IulI - 
con Since it was IWl CCMLaiderEd «- 
SEntial to provide a cronr ^anEJ iddi 
L2iL-Dr, thft propri^E anEtPir h?4 to be 
watched Lo f«r wkij bappms. If the 
reading changes ip Htc maimer ex 
pertEfl, welt arid pjixl_ Jt u the 
wfonft way ^be ortier buccon wgw: to lie 
puiliad. &■= simpla ds that, w c 

were iuFptnied. ff H doesn’t change at 
iLk well CLthet die wlri;Lble inductaiact 
or capacitor wm .si lilt tod Of its travel 
jpains^ ^br it-uji, UT it W^s Stuck and 
Lha EnOlOT stalled. Or One of ihf cou¬ 
pling waa loaiE and Bbc ahjsft 3tad 
begfun LO 4d^p nr the WiOng TEirtcr W^-, 
(icinf looked nt. The last poflflihLIity, 
ihat inmrtliEng Wat intizH ip i\i£ cif- 
ccnC. was. found tn Involve rf thetwy. 
Tkit aui frfcndtj- rjpjj]:nr fnok gfeal 
psilJi EO avoid 

When the ]iiumc7iT arrive* tor turn¬ 
ing an l:hr iull ^iCy- rjf F pi| tfmd WaiU 
int^> eiClip-t' 3 JldkBBuig systirm ^>r a 

(if.MidJiLaiprf 011 fiayt 2ft ;< 



vafttes in 


PLUS .Ceifiiuklti MaCorLJs anJ Coces-oF high dfuisty h 

Jow porosity Bud h\gh dielectric, wi ih correct thermal 
co-cffkdcnE of cap^iLnon-dcvoloped and! ptodiiced by 
Wjrrl LeoFl^rdl 


PLUS ■ EKolusiv-e WL Vitraous Enamel—Cough, ciaze- 

loss, moisture-proof, &nd Rfld pioof- 

PLUS -,Spac[4lty lirnwn HefiLMwe? VVLr^-.nftd t.tnifprm 
HLgh FrucuJon WLnduigl 

PLUS. ,Ccm.kKstc:nt Aocursicy and Stability—ct r cn under 

Cx !j ernes: ui LQ^LpeLatUr«, Immidlty, l •:;] rixisvE atmiis 

pheros, shock, idba^adon, altitudol 

plus.. ■ All Cxinc=cfiune Sif^r-Soldered— with special 

adlvRr colder dcvplppcd in the WL fabDraCoTLcsl 

PLUS-- -Tcminalt fpecaal plk-y, (feigned to provide 
the strongest ankchomga! 

PLUS.. .Cnre;faL aHhcrencc to rc^ishinct tdetaftce! 


PLUS. .Direct, Comptcis Control oi p cr physical, chom- 
&tt\ find 1 ofcctncal Cu-.:ll tics—tn aiSare properly mAtohcd 
c€im£^)arent dmru^rMi^ and constant lardformJtyl 





PLUS . Widi* Rfuigc of St wA Typcs-as wait as VasL 
Variety of SpKilal LhtibL 

PLUS _Fhiv4*i] Ovrr JfuFf a Century of H&datn- Lx- 

pi^ncncc in all types of applies tin nil 


ETscfnHtfc D^Jtffki^nr Diut^ri 

WARD LEONARD ELECTS . ^ 

53-MWeit Juckior- Blvrf rr Chteefltf 4, LT. 5,A_ 


SEN 0 FOt 

-|[0<K-uhilr 

CATALOG 0-1 id- 
Civ ei Ka;.oful Hi-i □ 
frr R^Upk-ri. s-n-J ^hi- 
-n-hila DVDildbl* 4 ram 

. . tliNi.. a*£U 

A »p j Pjut Rvda|n_ 


WARD LEONARD 
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insuline ka+itt 



PJ-055B , . . m PLUG 
MANUFACTURED TO 
MEET THE LATEST JAN 
SPECIFICATION P-642 


rNSWlKf PCI^J PJ-OS3B h tiw o#w 

prtbtiiibltrmndn piug nnDJtvfijtfvfSd 
lo lifter rhes® precis f&qutfflmanlL 

\i‘s designed fat Iona liFa emd eFfs- 
eiont sonnet und« ony sllmotte and 
aponjling canditiOHJ. 


T%~-5rT 



Actual ilife ih*-wiiff lnrtfl#r friail 

High nampiEiahiftmflldEd Reunn^ EuxuIqIWp glvtn ft™ PJ-OjSB Uat-rerrtaly 
h-^h !*i^r ic d id lenslM? itrenfllha. The inoEdsd: fteshvo* iWI eofnbfrros 
ndrmrm durability with h^gh dlBl«Trfe P law irwh+jr# ubi^rpTiert 
dtanK^TtiOT 

A eomp/eFe eattiteg nF INSULINE pracfueFa fa ovaFfabJe upon re^cwit 



suline CORPORATION OF AMERICA 

■NI-JLiNt *UKLtTirHV ■ ]* » !Ht> «V|N«I« * LQNG II LA VD CHIT h T 

VJ^-p Cnni i Di-hlK and pY=iIE--:l-i-j m 2 rSb Su">l- >*■-«■■ *i fll+ii. L| .>p CmNI 

r¥ ^aon^CTS nv’-r ivjl 


Coming soon * ♦.. 


engineering 



.. * watch for announcement 
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pvm f&.QT Z$> 

dn-mciYY load, yrm inly ekperierwe HJ 
Vrt dfcd aanL-n let-du VII m the thrill an¬ 
ticipated This s partly TO nu 
imaginative OlatheriRtk*, whidi shows 
a cuJIthi incrrair: Eu uuljf dhout fifteen 
^rnpen?i, injT n ^-30 i-bnn lint. 

Mentally f am par inf tilts to the n-= 

IUD5( five amperes Lr-E-C’d IVfT five LejLo- 
■,yniL:. Cr the Sitf Anil a fraclUtft ftti Ten 
Lcilowaiu and it is suddenly rraJLEtd 
that 50,000 watts i- ikja s-ueli terrier 
power ateer all 

With ! bow Enward nur Supplier 
!npd PrilAfftf Elffin'tf) al.in cnr. 

veiled lI:l ease w ieJi which i3ie inetfraaed 


power: rnns-ri be Ilu=l:1IcmI lie five OE 
six amperes ctf plate cuurnt wp-tt 
round 43 matter &ffo£t at tar. six hun¬ 
dred mils yc-u may have born used to 

"T7k' l.ihut nuspeulzLidar L-£CEjfk£:f£ 
■jiTOviiJl their ECJL or twelve amperes nr 
lO.ttJO-V-Dl* ^Tr- as calmly . 1 * 

IE you've li«n can&c&efitious about 
^r^undini' stiiddmg yirn'EI find, as 
we iiih, tJterr nre r.O dluurfiS from 14Mirh- 
ing metal p-rc in t]» Ijuilling, nu 
lamp: burning wlLl ■ Ibc : ^ iTCh ' 'LL, -and 
p|0 in f"h r audio niciiLtv And opej- 

atLou was fiuirii to be as stuble a* with 
our thuur-.ajL-1-ivaLteT 

Dui what £ lime we hR* 1 bf-jure 
Tonnd cuit I 


Remote Amplifier 

(CjKtLHHfti frpm 22) 

p nipltbcaR ion #hik I he umjjJidcr is op- 
hTari"^ at high E :L " n 13 a ^revixtriTET 

central fcnstantEr avaitaJhlt chfough an 
□rprning in the rea^ nt ihc unit. , l t lie 

mstfi.1 laLinn ^nguie^r : i:r:i ih::; DCintrO] 

to lIieji [he amplifi^sf will EtunLaJi an 
average Pe^'el, ■correct wsth Teipeci tn 
the pru^T.im snuir?. jark un the 
front pane! albwj I i^adsc l monitoring 
during se^Ltpi. 

A‘f-OUT-pplp nuiil-h: shmw key swiECh 1 
perfoiina nlJ pt-ogratti swEtchi^s func¬ 
tions- One pair rd pnkt traWcTS the 
;ini]iiihe:i uut]UJt firrm EJli: Mjk !.u tike 
L^iiLpaak^r, anrl aiiochtt pair trans¬ 
fer! Lhe inpuL Iroin ihi m Krnphnme To 
the Une-bridfpng - nH work ^inl Liie vat- 
um« ■-! intTC-1- 

As telephone lines arc frroucntly 
USeiJ ^ifbout I^nlitirui trnnsEnrrnefS P i L 
IK miperativ-E ritat ho g^ou^idcd nr un¬ 
balanced circuii be eaffirter^i Co thnn. 
Accordingly ill thiK il wab neces¬ 
sary tn r'rniChvei ilie grotiud normally 
luuud un one sitlt 0] lhe output tTan^- 
fomicr 

^iuce agpreciahte ■puwSrr may h? 
rransEerred from I Lie an^p3ifier to the 
speakef- Lhe sprakr^ wna LastituSLy 
!TTiil(r.'hecl Ibp amplifier. TltC n'lLCTO- 
phycite alsu received tni* dote niten- 
tion, with ill impedanLe nutjobed into 
the amplifed To reduce kvr| wiChuut 
app/cc iabk Iop^lpe Jiiianicji, ar. 
■ntculinnal ■misniaich wai included in 
the br idffmir cn:uL4M:E.iOjL. 

1"he aiopl i fter-oni put tr^niftwrtrer 
COclciiDCtion, normuJty used 5-ir t! il 
nprjiker, lx eopnftctad LO the lelephonc 
isne wlL-en ihvt C^Lllpnoen 1 : IS l^ing usH 
to feed the Mur- While this is acttiaSly 
^ hail unsmatoh frotn The nnnu^h^r 
i La-mi point, it is tTTliimpnrtaJlt bn£a\ib= 
LliO niupl-iHiftr has -tuvecse fe^duackr and 
S5 being used w-ell below. 1 its n-itrd 
pOweT outpll. The hue rj>?rdy >ees 
£Jl-c aiuptiher as a genejator, wiOi a 
comfortably jnw internal Irnpedaiwe 
and iLcteLguah: ability to ilimisH a h^ 
dbriL letjulred will wn apparent dis- 

rorrinn- ^l-easuCeil dilloni OIL vjiln^ 
art pu the n^dti -if twn per zmL 
Jti Hpplicatiotl at, let I^T, bay, a I'.t^bE 
rluh fur an OfdiCFtra p: r|ci i|i wihedsileKJ 

from U to E l PM ^iiglLily, the ELne 
is installed, Li e ufeJte&tra leader shnwn 
Til t TCTTTOk yn:phfi“" "by an engineer Ol 
ppixiiDLtiOn mi:i and u u:USn al srtup 

ari^aigcd. Hence forth -t about 10:30 
PhE, rsrh: EuLJa-ivhlg uight. lhe orrh-xs- 
ira ka-def fur ns on thr amplifier He 

iJu:n £d)u$IS titfi cue VOitllDfi winch 
amjrfides fkr ci>e prugram eomiu-g 
duwn the progism line from tho studio, 
and lister^ hnefly risake sure that 

a.ll-rrm 
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the cue program a p^emcil Then he 
turns thf gnii! dnwn a.hd pOC3 Ml about 
his lwjiEi£^_ 

At a Few mmutu^ t& 11 PM [he 

hu.nd.Tmi.Ti lTirn.5 up the piifl 3^-ftin &0 

ibat he aibi the banrf can rh- ojc, 
and ai LI PM the studio amsotmeer 
fiuti the cue, which it heard through 
Ihe loudspeaker Then th^ fci3 r>d l«^L«r 
fhpt tllfl key switch 4?nd hK is c;:i the 
air. At the e^d- nf Lht shnw, she Grchtri. 
tea leader csjl puuh the cut* swjtrh 
down B-EP-ir« ind hear the stadia an- 
nOuncKT aj=knGwli±d£LJi£ [he "iri.■ lt riLi n ii 
he wishes The leader then turns the 
.amplifier oif, and th« recrKit* prug-ninl 
it l-viIt [or one Ettote nigflLL. 

I rwittental l.y B t k rather vrmarknHe 

liuw effective H <fln&-niikc p;~kup *f A 

12-pL-ece crfchestfa cun aocmd, when 
the hand detector realises thaL ht must 
rnaks the hand fit rhe micrnphorjc 
The uni.L bus. Jirovideri VEcy flqpesd- 
3 hit Krvjce at WMIIM. *ne beitie 
□Md Her two nitfhtfy li tob 4 gm*s from 
a ilijfht cliih i'j-r a year And & halt. wiLfi 
only fnur routine service cal It required- 


Audio Measurements 

(C-DHll'w^f ^Tlwr Itt 

KhouM be rrejiEartd in terns of db te- 
h>v? J0D% rnoduEaimn. I'his standard* 
Tcqucirr ^haC the Cotal naiae in die 5fl tn 
15,000-cycle band shalE be at Least 00 
■db IteJovv I L-u audnjrErrqur-ncy level, 
representing s frequent* swisi^ of 
—?5 kc ke Eor TV station*)- 

The tiussp-mraKurinK ^i|ipiT>en1 shouLd 
E>e provided with a standard /i-ndc-ra- 
sece>nd deemphasis circuil, tbe time 
amslan!. of the rnrtcr in rhe noitL- 
meat-ill i n|£ cLkuiE Sic.n^ r;innLir :■:< that 
of a standard pa mrtet. 

JVoin*- /.fruri MJffy,- 

The I’cgtilaLL-cnL* leify ire that ann^nrc- 
nMihts shnnlil be made on the amplitude 
modulated n-oitc il tire i-ntnu" nt the 
Iransmittef- Tht requirements *F tln- 
slandard* are in lemas uf rib helnw 
LQO^ amplitude mod yl at ion. Siaicc 
ini>u mndnlatEop mon itoia for FM tta- 

MOrii do ririL iihdink i-lEzuudiilarnra foj 
imphcnde irKKlulatiueu thjt -t a difficult 
mraiurrment tn make. Since the RMS 
oE llf£ rectified enrele^K of A lOO^ 
amplitude modidatcd wave ^ to 

i h? RMS □- the r.-iis-EET itself, il eau be 
assumed that a measurement oi cite 

rjtin nt the amjiELtmjf mr>:tisli:e<f jtoise 
to Lhe ejrjier iiseli wi3L ihe dp 
sirrd ThE pipblem ?Jien is to 

□fjinre lhe RMS Lit the carrier ji nd 

Ibe RMS af 1 h^ no^e wave Eocm. The 
ratio i:-L thesr iPiUjiiiMo-, ciiuuhs.] in 
decit'd*, provides ik\e figr m -e requited 
by she t La ziduriJ:-; accurdmg- to th^ 
gcandardft this value should bf- greater 
[ban SO dk 



Manufacturers of 
radio and television 
receivers KNOW 
the outstanding' 
advantages of 
COSMALITE in 
both performance 
and price. 

There is a further sav¬ 
ing in time and costs 
through the use of our 
extensive number of 
dies available to pur¬ 
chasers of Cosmalstc 
Coil Forms. Punched, 
threaded, notched and 
grooved to meet your 
individual specifica¬ 
tions, 

'K»E. 1,1. * Pbl tiff 


Tril ms. yeur need*- f?uitc 
probflhly w? cafl b? of 

value to you In your plan- 
ninq ipd p^Gductio-n, Vnur 
inquiry will r«*ke fier- 
-and 

fl+f-e rvfrnr. 


».punc hintl t 

liis available 

r i, 

in endless r 

COSMi 

as 







^CLEVELAND CONTAINERS 


*201 UAH ElEItTON AVE. 


CLEVELAND t r OHIO 

^ *. ™«iiib'i.i r 


f|AMIL mM» i*.ti BFFLCEE -■ M W-., .:.»ii. 

AD9A-P-VE Df^SKlhi ce Diariv^. 
u.-jumch -ixh i lU f h all J g i ■ i . l«-^ LtI r. 


Canada 
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ml'fr t-AOuMIr 
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Dw.KVIL:2, awrAIIQ 
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BIRTCHER 

ITJUNIISS IT FIE . LOCKING TYPF 


T Hf B I RT C H EH cor por ati q n 

5Q3? .... ■ ji hi j p*. ici\ n 11 € b 22 


C-*h M*i Cmp 

IGll SGUlM l it? MAH AVI. CHICAGO ML. 


STANDARDIZED ?&m 
METAL EQUIPMENT 


The Industry Offers 


ADAPTABLE FOR £Y£ftY REqWJffEMEWT 

Por-Mrial f^iiifinr^n' cflcrs many Ftuqhurm, ncjiltl -ig *iint- 
liatiftl jfrta.Td infill dwljK ntqgcd tpnvlritfliaf^ U*ii fifoJ 
fif'Slfi . . j pfui AMPTAftOTr Elimir^io ncoJ 4 c«r ipntiul 
mipd^-l^-sriftr uruti on mriiy |;m: _ __ : 


F'SlI'j'-ci ■■ 2* hui:r M r>, sciscy iLebiliiy (if 
\*iiU in 10 mlfllfca, wlicr. :nhj^:l(-.j |j„ r u^\. 

l^Mr h-KMijLkt nf : V IWiiCU U I D%. L'nrflT id- 
V<- ^ ixiiiililiqnj qf .-.ni|:rn Mine h■ p■ 111 ■ j^|-,- j--i| 

ifmi-prirT,? h |+ _J*ri i .lull rhf Intel Llrricnl ■ jl n.| 
>0 I'r ■. ri>-iUM.h -qi mp iHUi niiiR an inc-iir^(y 
Cvu | a ■: !■■ ii| nnc mi: linn I n. * Jd >- P -i-,| 

Wflhc-Ltl ecuI1:x£ 

Fr^mmey ■‘O'M ■ r emp^f d IJ I Eliry Df 

MiiiTlj crViTat unr i rm|.* iuii £ ii this red » 
■j-nlllli iA IX. an .in vtn. eo^JnMing 1 m= ;^ U ry 
Ihtmuitar .mj exIcam relaji 

IjiiiE 11 In I «.lc ■ tii Me beoft uL:Mx-e: 1 ii| zfc 

rrfyj. ixdjziliaLv L||nJ u uv::iije >' RiiM nl 

■ii :'0uib. E :■. | f | n 4n|rjEinn or rba rryabdj h 
H ripp les^iiXic. .ir.A nmuimbc ^i.n romreL ilr 
JrnUHuy II laid 10 be HiaUkll!? iiiilL-.i^^ifn( 
■'■ l |M * Slid nrrni: (.^Iipu^iir mj, atiulil 

ll*£ ^":Upp flirc^UbhXm «ar n_ WH i frt- 

i|uim:L- ChbrifX uf lisi ikir i m , ^ ,xcrl .. |i.j„ 

fTBlnali n-a r ,rD,! lJrnl dur .nine m..*^ m ^ Jr . 
■xmin nulHR 11 bull. hifh In11. E d.. 11 ±r >nri 


£r^ IniMn QP4 inifinuFw*ur*r| win 
W^lK Pnr-MI 
IVfldueh^ whk^i ire GMfllkabta it ?r 
frytry typt }®b from a snraJf 
recorvc-r la a cTqJ^ie ij-ruarfcciJ 
fran-Jwdtinv. 

PraFoisioiHd tichidquts nnd jt-cdm- 
■j! ik*- kiisrty|£an aw rcilc: r od in 
Ihu high ounli^ Por«MflfciL . . 


CABINETS • CHASSIS 
PANELS - RACKS 

fa 


&FWf«jU RAflFD SP&fMt GFPrfffi4r0F 

A HFn#ral p!iifrt|d r ampP-lM* mrflddlcri i^ric^- 

W lUlralfe Jui uIi 11 d l id [HE .inrl RUjI ^fl| 
rm cuinn, tjp* ] 00 l>A, hi 3 t«n Dnn4uh££d 
My I:■'■ Li^'i—/il l-j-E ■ fii. .■ i 1 '1 MHiizL-rhiiirt'j. 
Atu C"^bruiRo 2-. htswu. 

Cirrlfcr .-L>: hll-gl* i ill mvtr_—ami ix«i j. Ilj. - :bry 
cirm:l S *0 l^rd '.V ,.11 ■ JlTU!IuCL tirfulit- 

•UJ VIP' T"ijt Onlpuc. Koltaur ii c^Kcin.ii- 

uut\j ranifcU- h p ni> im , off ^ ■•■<: Je •■■ ii e Lulf- 
* ■ in- mk fWQlti Mi\ u i-jocx^Ie n-jLl:?l ar. 

I^c Fr^A^ncy ranflo i| 5 Lc re, JD rTK_ wJUfa 
Tflinbr.TTTiL frM-;e:Tni:y :iii *nd .m jiuxiUizr 
f r=dUErivy i:'.'. i UiMi di d. 

Output bvilta^e nntc Ii U.l micru viA-. ^ 200 
.■■ illi'ulLi it I n peiip! r--k- 0,0] ndor^OllL 
30-ljl -m|ll hTilti u r ;fje jJ d .. . ublc 

OnlfW. irAp4dih£4 bl \t? id pnni-l jjr%-j 

SO ■.'■ in ail msi.- - { ssisir -r.aiixir-: (*■ 111 r or Ji 
nhmi pnrt (.1 kimmiltd -.Tib le 

Jrde-rnil midoljniQn u 4-00 ^dn op in |£K^ 
■m i^jvidifj E?CEirnnl pifd OllUDTi C-a>l hr -iied 
frmi CKClrt rr. IE kv 

1 . 11 ^i 111 1 11 .l i I i t^'. - iiry rc-id'i Ijeih-l j 4 . Lijlm. Jig 
pnrEj pfr ix.l|ipp M 30^5- t'jilnlHl on. 

SLM p FitkEi fcrp ixid et- fw I s Ie^J- 

I-Ii.li one miCTf^rrlr per niect; il a diiLnmc nf 2 
1 t! 1 IOI11 l -'f g'-nr- ii. .-• 


CniTpLln^ 

Prqfll 


•p r k- mn-d-i 

riippHiJ inhd 

Ufo™l^-r-r^«h n .-lHTH- > u ! ‘ 

■?ilns- 1 |i:mi->-ji K l ’pH p:-:- -: a 

1^2. »E#-1 t = 2j him»--aii. Ur, 

FnltfaHnG- bayr+f ^nr«ct '-mi 
mciliOnL. Savth h-Tifl, Mm| -cr hcrraia iir 
cable jiamisblV- ErO’i Inrminnla, cadniurfi 
pleiad. D-.-kLl.lE: n4%/l|ifi9i S*rd 'er n;tan¬ 
nin h-fr rl-zlii 


WbFrp T^brplf^p is □ paciblrrti. iir*4f»F 
iGckrng 1 -lIH : C-AMHi laFT-nr □ Foolproof, 
prari-cal soliilion. Rf , cam--nde-d gl{ 
l T Phi 4 Hvb*l drtd iijrtutf-in ldt’- 
p^icnls- 

More th n r th rc-e million- o-F tfiti ^ 
elantpi Iih v i#- 


FREE CATALOG 


Sarid Aji amr-ulL 1 a* Ivlchvi aloTifau 
iTmwi luLe -zlanrat rrr Luri-icndncd ula- 
!r>g IilI nfclybT b-?F* lYp+k rpnunn«dn| 
Jiesignfl, ond pine-iiFi 


An btif wl*¥r ftftef, 

■^rtStl &_ hr.-i bcrii a - r.im-'Lcd CierLvih 

Frih^l^. Inc., L:i Aoi^a, ^ft |i *c™p" »ld 

nr H|Lcr-ac^ b||b MDd lo>i pill HkKi Ufe>nnE 
HllLTI 01 J- dh I riiun^Liim lull TiT|:n| kem 
.-*? 1 ed LJ,d00 eyclF^ ~ J i-yr'--\ nl J p-K-r -rant, 
whirb#M#r :n ^rp.-ihFi .n (.hr ’-.il- i>-rovi> -lnh 
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lO-'EhrN; 


0003 300 

VOLTS 


MEASUREMENTS 


CORPORATION 


^EfDIOflJIAPrt mo JHffl 
TATE Vf.^QKOER 

f. Lninii* Live mOHltf, OJtriEiEHi .1 7 ii X 

■ A-iprb lotiIj, liy inj prbii.-hnKEr, bn* 

facofi lime*uxtd kv AJiuirjpft 04. P 1+S3 ** 
L'jrT-inn lu:i!. S-di! Cirlot. Cahl 
i~ ■ Thi Ir- kriurej a »crrwji[ inlulilKh C P" r.T| | b 
^■hirli ii I.i ptovld* fflwiiLinl— iuchIiC HI 

£ Ul I mm j r*"i*i -j EL-J JII'.E dOuTICO |TF 

cm|,>;kp (riV's. nrnl U-jrl iniatfefhHrffBlbll 
My wrllnml Ltkpdnkt YiriHlilPl- 
TTirnr In lA-AHdH unit". keiH-JIuXi 

p'lPYt-V * 3 Xb^i pcwri :-T.“-illlOi iOCT fchi ^Irrtrnmn 

w ?|-rj-iii. Auipllllfll i 3 IflkL 
impul l?vr : r ■ ■- lew m — IE ■J'L:ii EEt. pl:i|s:n 

Ijpf c 1 j ii hi ■ e-e r >lHir-rwnibflr mpliiir fiMfflHei 

fl 'im "iinii*"" piilpuE ini v dh ndlCS'lmc nil 
in me l tr i.! bUiimi' rtmrdinE Ii-tfi. A tiD-fc. 
uSelllalDr li!l b iTih'jr-jloi -zurruiil C-flTTPi N'T 
.lUKt^ciil ED VI^WH lM»S JHaybrek amplified 
II Mid Ln prnviUi a uill 4 uCpUr -dT 4 - 3 U * 1 * 
U ' — I- LhDH ^ - rr 1 1 ttti ra.-: imi! ■ lii'Vl- 

■ «h ^sn uTik lint. 

'Jnpa iTJiin^urL n.Tiln ai- liunJkr !*el 

of IrtfH ■-■ hi:li, nr JlMA r£±ll. 


£ QwiEgr #*# kill*# JlL 
At tLi■ rfllp 1 4 lugi. 

■* W/ZT f iFv. lft, % 
m ■onJ r 1 k- 

* 1C, 15. 10 Lir.,1 3} w- 


IlTLV4NU HiGM FACTUM UCTlFiEP. 

- 1 k_|k vivuuiii i r: Lil'ir jj|j Iffi: uiirrxKPil 

hy ^ht rpd=o di^iiign of Sylv-an i* Dettrlo Pml 
IcCLi LI!l\ . F!■ I- Tilth Avrsmi Mca- Viirk H r 
F V J'rr Mlb*. 'Oik i. IVFc ?Kd * bu;ph:il 
ur^h ii d l viTH kiln, nlnl ie 1.2 impim 
FJiih ■ i&iKir'Jc .in I ■ 11■ I iiai ni Ii! mj|lp 
P^iprTr-J E-HPITJ^ «.|Lk*Ie IeiPsU. 


CANADIAN M^CONI -CO., LID. 

tacn'ri-al. H Q , Anri hnrffi^c 


CUSC^lIT UK CU . S-h-C. * DQVEV, FiEri H.TMPSHfll - Fn C'ar^r 


MEASUREMENTS COJ?POJ?ATIOlM 


s^jusuP wrpj.ss CAPdenoju 

iV.^piu ^■tcrmhiril r^Lw^ri: i i isjH-‘ t r-^i^-i tSL-K. - 

I^rs dtrifTned iv r^nnirciar TV inEurfprirjTF iryim 
■ mnrtr Eri npm|lie ri iiT ITKniUU fiiuwrj llnr- 
■: ~11d■ 11 ‘IclI iiiL±r£rzar>zi fr am rjulHprinr TDICtnllCA. 
mJhnlT.ll r-lerrror : if KiH.'.ir L uppkjxCni jml n:hr^ 
hlijrtl'f r -b[|uE ru-'j* ai^niJ mren, hni totft gn- 
1 ■Juiili , :‘ lir Honpie Pf'TdUCU .^niLt 

A^Linr- HU 

L~ Ii i EI Hi i uh nialilr :r a • nn - • j - - 1 l|ii E jl 
C^pjnllvi ind vqLIiikI |!|p lu F.nbo -*1ri> for 
v'!v j'ljf hitch FrrijUEr:r:|i nllt-ring . r■ 111 r - 

hbvnE. 

Tt.iilprii| ^HZii&inp Lhic rliYFLipmrm 

i“ Maim'd w:ll f hm nil IHWDld rQuci!. 


Peak-to-Peak 

VOLTMETER 


MODEL 67 


fim^c THreot 

■''| l=inli Hirrnly IDkrEhlMUbla wilh thr ! 
|iili^.n;d qhr- ihi Eirrur rpd.n 

IJhE r l«rn nruinijnwJ ft-, tiltl ^cOuIIiti 

!“■. 2^7 -San M H-eu An., san ilrm\ Call 
VUM, A iirr.ii a. pnrpo«t t’ri^d:, -i iuil: 
Icy IkL\ c-FuTilldtip r« 0 “-ri tm P - iliiT futc 

^ nnr:-:.fl:i3i- i r jmU m ■■.n.> ftltJI 10 _>'i 
H r..-I.| lgr tCT-FEDf Li ~l lillir Ii J—I II. 1.15 IT.I. 

]-:ala arnpIpTi ^IPJitc pplbvu pjatf F-_atcr 
■V r ■■n'ii-mp pinned £rnl xurarlal ■*■ 'iytd 


D^algrtnd Jor im icofci 

oS Iti pH-iji-lo-ptak ydIlmi of 
■ yr-antln^al -tnii aiyrrmalr|cy] 
wnvf-farmi, MiirySrtg 4rom lew 
FfftquAFky W Orel iQ 

PiiI’-k:- >H ?h^ 5 rtai* Five- micro* 
v'ucfirtu zfuralim 
.M05- DOO 

.CO02.ll>Q v^9i r. m. i In flvia 
rgnjiFh ^nmi-lojorkrimlc. htjnri 
coktrofed TCOTI 

Pioyvlilon Ipr icmne-clicvi i-a i JdO 

ohi^. I ~isiI : ici “D^ro graphic r+r- 

COndiT Dr mllli^nTTn?1c.r, 


I M Libtl, LF. He 1 2 ”, 15 K" |* J1 ind 

iy A.irj., aognirMn i ‘j^il-pun. mil 5Fnn, ■i-'iVc 

k’Cn J||i“ 0 Jhifu h? ill- AHn II ^UXimr Lshnr- 

Alunn-t Jus!., J Ate,, PmoIe, H T Cm 

hfnfTiTi dcliAn. ihf il#E|-r^|| and. -Cii bPAru i-e 
i* vv By lunrimn jho 5 . s , £0 dial Lbc irvM u ll 
IpT rrmppr^ hy iht i-^idr Uircicl slTu:i-i|r*. -i.-d 
rto* Bknron hraro ii Ih^r krWEhE » lbc axiia Ur 
Ihs nt“:irvc ni a v rj^s mi£ITc4u: fick 

Ir:- ar i * u.H Ip -p^imk ihc 
F-igdUirlui gf 3-Hart n^-L- Ir^^l, I '_» ■ biaizM 
; 3 t Fpi-t bh? djfmui.ti.nr Lie Hmih'fa- 

u:t 3 .yrd rj - vhicl parimEi g.,- 1 ! : ., 

fi^-S Ol^Or lu Ijp lit UiHmUI 1 tHritii^i 
IiK- Sen^tb fn- fnenp . Mil i^llrtLiiit nirci-.mrr.ni 


eOMbfUH I CATION FOE HOVEMElEJl 1^4-9 * jt 


























fi-DLC—20Q ohrr4 
List E.42:CK5 


■HEW rCHK '/ N v 


**od*l i^.4. in- SI? 00 
Wlnrfel filth In' Eli UO 


if- IROaDwAV 


Id 


■I hr BROADCASTING 
RECORDING 
PUBLIC ADDRESS 

U'lf/rticfB lift ^iJcropFiuni! qi;n?i^ # ,J spy- Evan 
RuiHInar fiOUnrf *n[j|no«^ gf ifio Hotel Now Yg.-kn r. 

* SJ^yl right info thw new Amp*fibo 

MicJOjphona—or ifo/ict 2 fe-eJ away— 
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Feedback Amplifier Analysis 


(C#ntimitd from $n&r i!>) 


iotiT amount of feedback that mav he 
fippEicd {defied 20 Le^ (J l — A m £}) 
a (1 -+ J00> = 40.] 4b, since 

40 db is a voSugc l at eo dE 100 to t r [f 

a pliaM Jlur^Ln 4=1“ Sing my 

in disked (that i^, H ii w*i-e dt?irtd 
n* i tit (fifl^nitude of the pbait 

ihilfc 45" It ee than tBO^ nt ihr fre- 
i]cic^cy wh*Tf -4 le lEiiLLy] we find 
thnt ^ “ S3E- & alii, frequency at ^birh 
|A f! ift down about 20 db thotei A u 6. 
TSlice , ^ can have a m^rautrt v-cduc 

of only 3t) 4b or che dh feedback tb^= 
jnay be allied ia this cast i* 20 
(I -h 10] - 20J5 db. Th= value of rtic 

| VOttflJJC - di-vWtF ^ iSlEj}' ht d-CttnriEnrd 

t3-gcT3 ctif relation P — —“wh«e /T„ 
ii now i voltafit tatio 

ClieuJta f»r Cw*pHt C^^dNJ*n.i 

In M^nairUctilfl^ all tqnrvnlraLt tift!UFt 
Enr nctivoikH frjt have snrri^- 

wbat morerLym]ihcato4 DLteaiLntinn.fr l- 

qurnc? cnivtisi, it is som* 1 iis'ifS desir- 

alde In lift slightly mare tOT71pli^ntfj:| 
bu ldil'ET hLo^kA in tilt cguivnl^nt cit- 
CL.it in reduce Lhe ciEunbcr o5 

[e^ntft that must be added Co obtain the 
phase shift freqitency ch^rMieriilit. 
Such riT^i4ti wiU so^Etst ihfnnftelves 
=n ^Tiy ni vilt aituattCn. Ojsl sueb dr- 
cuii [hai is- useful sn tas^i ■where n dal 
sttfi in the ittefliffldJtg charict-riSLic is 
Added tnldway in the hieh-FnHfiKncjr 
atLcTHiariwi c-urv^ to reduce the phns^ 
shift, h ihLiTvai iiL F^ucrr 4. By mak- 
ang uLt of s^YTrad identieai circuits in 
cascade with iftoblion it is. of eftntse, 
posseble tu ublajEL a break from flat to 
a skip* of iLhj rnuh^Le ol S db per 
flCiavt, RBd by OLrefn] choice nf rgim - 
alcnt circoiL luiite most iittmiiiaticKi 
^TirTtiM may bt; closely n|jprOxai1fiaced. 


Tuhl? t 

■f^Miflin* □■ F**l t *Apb flNtflBd Fn^nMI^ hi 
1b t- i^V^rE = ii diicnuflu Ih 1*^1- 
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Typt &H6 * + „ Miniature size 
erys!a- on!h_ Frieque-ncy range . . . 
1 i-D l(Xi MC . . . Tolercm-ceB 
met! ell if mg-cci^I Qr military 
ipe-fcifie□ 1 iOn^ . hernletiLully 

sealed . in rjernond whe-e spoee 
lim tarigns dre & problem . . . 
pnpcEsLgin perf prm n nefl besner gn 
BjMjyS Co m p i 1 c-fc ,km> w l^cf y e o 1 
f«i? Ljcnc y fQn^rof p ijjjj JiraJiofli . 

Type TtO-I . . * Tonrippr^rgre 
■COhlrol Gvtn . . far perfarm an-ce 
X. , DOG'S beiween —55 "C atid 
-r?0*C . , . tp-aqSfy BH6 *ry*tol 
units Vvilh TCC ■ 1 ’Emperaturc 
canlral OYtna. (For dy-dl urtiFe 
IpStiFy TC0--2}. PrecEiLDin perform* 
a rice based pn & I i le y'e c-prop Jqic 
k rto w l-tf-^Jfl of i-o-m p c rn f-u rfr ffiiltro f 
ovenj 

. I 

5#C | fr Ffr*r . , , fgr 2D Ycera J ‘ 
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<RYSTAl$* 

3-LILET riFCT^IC COMPANY 
UHION STATION fimO. SHlE, FA 


AOlTKETf 1 n ntr. rm.n m;>; i ir kti = ^ ii^ r 
□rncie-raL-rd iji^riiflaiii fyr very Lliin quart? 
r'rysta] ■asdlla.lcr jdateE, l^yir^f ftuida- 
n-ihnlsl frtquCT'Hiin mi to 36fl me or even 
In^her, log prompted. df*tlO[mwnl: a I uc- 
■rtltfL if raiLdi ji g iiirlhoiLi -nd machiTic ry 
hi tbp cnijJF^ ol jn inverse iLion ni thii 
ptfOil-tern. L. T. Sufiit and W, 1 TT-gward 
ai th* Nslioflial FIuiCBu id titCnilard* ii? 
untied Eqiupor^rit ca.po.blc CS pfDdlKLflft 
wt^ ihich Ji-aUt vi if'i a. hiph depree o£ 
|Kira.lS eLinr. and flafnuc. , , , Effective 
fc Vi v/i-n-Ou I, I he juLLcr b -wilt ruvii-Liu^r.L 
Lhe A' or TP" now bcflngf ujtd in lEIC radio 

|i: Urciankii-ti I ram WWV P U 

reJmuiR la niKtnblc ewHtimii. . . , John 
D KiAun l -Ai hifi.n y |'|.'LL'i:i!iL J'rniersor or 
Ei^lriral EciiiEiwriui aL i"?hio SEat=Uid- 
VKrs-ity. ... A t5CI-kw Iranc/niitlTr. devel¬ 
oped \’A' R.CA, :a noiv in Opcja.'sam in 

?dizinrlx Gcnmifi/ r <-j|fryi n& .w YfllCC of 
AjiKjrCa pTLi|rraJTU. . . . WXE]., owned 

fiy the Tumpi^ t>jil G>., will MBIi tegin 
0|iKr:.t:;n in Clcvi:lj:id m uiitri:?! nine 
They liiilL UE-C ^ C E 5-](W tTBTlfflWtljCJ 
,ii:d 4 f> :.iay iiiiienri fr.aLinterl a.Lap a. I v^' 

1 -rjLi.ier. Toni Fricdinau is clilrT tjifcinecr. 

. . . Dr. Martin L>. FrcuniLILcJi lx now 
! >ith Alrl-iihie Siitlnmiriib Lalxji£b£?i-y, 
Mincn-ja, Nr w Ynrlf, in ctiar^c -of chc tub? 
tBLoritOry in Ifir applied phyiiu aectinn 
whJnb i& dip«Ud by P^duty F. Simflfl. 

. l EiasseSi O- Hailsrn is nr>w vie* t^^l- 
iV :■! CtlBli^e -\ viilex of : \>i :ViIil ilku 
V ideo i'rudixls Com-i ttr-sa.dwn.y, 

iJ Y. C AiLd W. Ohycr iiminiicrlln lin-> 
been named vlpr- president km fnaige oF 

uneimccniiff. . . WCKV o\m I m a^-kw 

] ; W traji^nzitccr on^^tin^ a.t fl&J- me. _ _ 

WHAS-rV P Loursviik Kentucky, will 

30Lti Br.5:al! a IZ Liy antenna. dev°eJoyed 
bj G. E. PiotiJrt mid sound aigi^Ls >ilL 
ri-diaie irmi Cony- righc Tiaivi'jn[p-sha.jied 
elements apseed in £tou^s of funr i^rtnt- 
imatfly mty TCCC Alone rKfi M:ircr-iM 
mast. _ . . A. FL ItwineLt. Enrmerly rhtef 
^ngintef n r HofftMiS Rnriin. b nn^ fbfnf 
enflEmeer and gentraJ n%L"ia^eT nF Aodio- 
ffrAnti Corr.p^ny. Eaii Cirlco, Cnkfwni^ 

. . Or. Frarl n. Jewett, formeily vresi- 
d«^L of BfU T^Jciih-rvnr- Labaratorips, I 
■'ill xCCeLve ?ne IS v oU meJa3 of ine Nb- 
Mom. i I Research rfi^litnte. Fnp. . The 
Pemisyivunia EJeeti’ic Cam^a-Tiy tlBV* Lit” 
Flailed 4 miriTowavc system to prnvfd^ 
L-animaniLaliMTis :ivti a. t-:r: mde air I.mm 
b*fw*tn sub-slAiiou poinb .. nr, Cl^dn 
Srumetts, iormeriy WLlh :hn liur-Cza of 
SliridBlda and m>w Asacciate dtbCCfOr Al 
Lhe StanicirJ Rr^eancli Infjitu^e, is now 
m a tour in Eabape^ viaLlint iFie A-d- 
a?ira3ty "Research l^a'anratary at "eildinff 
lOd And t! i' i.: 1 ;■■■■.-1 Ain.ia^i K&lAbILI ifixi'rl 
at T^amsliorangh, Lil En^ianH. _ . . "Hk! 
Cf-aybBT Eltidtti: CcwiiDfigy hBS Announced 
that il will dLt:rL:n:1e n oampletM line >::i 
Ante Lfinsioji aannd th-lkL-jcp^. Grayer 
wil] continue 1 :i -c-l the present inventory 
Q? HJ<d:rL£: soiirwl pyoduutS: 

wrnoi yitre. recently Ctansferttd in an 

Wcatp-na Electric t* Alfiec Laming. , , _ I 

Fniiik h Pawtmi EMTdiGtly IsaiatatiL vk^a 
|iTrsid«i[ rn" -Lhe- A merkaa Car and L r aim 
d 17 Cahiphry, hBs Umi sppmMCd direc¬ 
tor :;r manar^Mtnrin,^ operations of Ecd 

cml TsLcphOdG A&d Rftdlo CflTPOratioa, 

. . . The JtCnrid bsuC of the Hc^lelC- 
Eac^and joor.ial has nren nuhli^ed with 
a patper On * ttfiy fn^urrry tt^icInTil and 
^.tou LT.Iorvat fCnCmtur. _ . _ The GtaieTBl 
Raoio &mpiny, Avt-, 

CainbTL'JKe jH, Uan., have ttj eased a 
foiir-pagc soldtr iLlus-tra: ing - the rnainleqe 
■me o“ vjiiaes. 
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HEW -hp -ACCESSORIES IHCREASE 
SCOPE OF YOUR-hp-VOLTMETERS 



-/ip- 452A Capacitive 
Voltage Divider 

For -bp- 400A, 400C and 410A Voltme¬ 
ters. Safely measure power* supersonic 
and dielectric heating voltages to 25 kv. 
Accuracy ± 39c. Frequency range, 25 cps 
to 20 me. Division ratio 1,000: l v Input 
capacity 15 ppf. Price $75.00. 


Extend the usefulness of your present - bp- 
voltmeters with these new precision-built 
- hp- accessories. Save time and work. Sim¬ 
plify tedious jobs. Make fast, accurate 
measurements far beyond the original 
range of your instruments. 



-hp- 4S3A Capacitive Voltage Divider 

For - bp- 4lOA Voltmeter. Increases raqge so transmitter voltages 
can be measured quickly, easily. Accuracy :± 1%. Division ratio, 
100:1. Input capacity approx. 2 ju/uf. Max. voltage 2,000 v. For 
frequencies 10 kc and above. Price $20.00. 



- hp- 470A — 470F Shunt Resistors 

For -j bp- 400A or 400C Voltmeters, 
to measure currents as small as l pa 
full scale. Accuracy, — \% to 100 kc, 
5% to 2 me. Max, power dissipa¬ 
tion 1 watt. 


Instrument 

Value 

Price 

- bp- 470A . . . 

. . o.m 

$7.50 

-bp- 470B . . . 

. . 1.00 

6.00 

-bp-4l0C . . . 

. . 10.0^ 

6.00 

-hp- 470D . . . 

. . 1000 

6.00 

-hty- 470E . . . 

. . 6000 

6.00 

-bp- 470F . . . 

. . 1,0000 

6.00 


-fip- 454A Capacitive Voltage Divider 


For - bp - 400C Voltmeters, Safely 
measure power, audio, supersonic 
and rf voltages. Accuracy ± 3%. 
Division ratio, 100:1. Input inv 
pedance 50 megohms, resistive 
shunted with 2,75 uuf capacity. 
Max. voltage, 1,500 v. Price 
$ 20 . 00 . 



m - " 



-hp- 459A DC Resistive Voltage Multiplier 

For -bp- 4lOA Voltmeter. Gives maximum safety and convenience 
for measuring high voltages as in television receivers, etc. Accu¬ 
racy — 5%. Multiplication ratio 100:1. Input impedance 12,000 
megohms. Max. voltage 30 kv. Max. current drain 2.5 micro¬ 
amperes. Price $20.00. 



-hp- 455A Probe Coaxial 
“T" Connector 

For -bp- 410A Voltmeter, Measures voltages 
between center conductor and sheath of 50 
ohm transmission line. Maximum standing 
wave ratio 1 to 1.1 at 500 me; 1 to 1.2 at 
1,000 me. Male and female Type "N ,k fittings. 
Price $35.00. 



-hp- 458 A Probe Coaxial M N" Connector 

For - bp- 410A Voltmeter. Measures volts at open end of 50 ohm 
transmission line. (No terminating resistor). Uses female Type 
'*N'* fitting. Price $17.50. 

All prices and data subject to change 
Prices F. 0. B. Palo Alto 


Write for details ar see your -hp- Representative. 

HEWLETT-PACKARD CO. 

U35B PAGE MILL ROAD ■ PALO ALTO, CALIFORNIA 
Export Agents: Frazar & Hanson, Ltd- 
301 Cloy Street, San Francisco 11, Californio, U.S. A. 
































